


McGraw-Hill Company, Inc. 


May 12, 1923 








EOPLE think of the central-station 

company not only as the source of 
electricity but as the natural headquarters 
for all information on electrical matters. 
To a steadily increasing degree, that 
means information about the uses of 
electric service in the home. 


UT of this comes a growing re- 

sponsibility. Adequate display and 
painstaking demonstration of appliances 
of high quality have become essential for 
the proper service of the public. More- 
over, this presents a steadily increasing 
opportunity to educate the customer and 
the prospective customer to a realization 
of what further possibilities for useful- 
ness lie in the appliances and equipment 
now available to them. It is not only a 
question of good business; it is also a 
factor in public relations. 
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dependability which 1s absolutely 
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panies are beginning to appreciate 
more fully that their business, like 
mis} any other, is built on the plan of a 
three-legged stool. The three legs which support 
it are finance, production and sales. Kick any 
one of these legs from under and the stool falls. 
Since the beginning the attention of the 
executive has been closely, and naturally, 
focused on two legs mainly. He has been 
absorbed in the problems of engineering and 
operating—that is, production—and intent on 
financing—that is, raising money and meeting 
obligations. The sales leg—commercial manage- 
ment and public relations—has been a neglected, 
insecure one. But the stool has borne the weight 
upon it and the matter has had little thought. 
Now comes a broader conception of the com- 
mercial opportunities and business obligations 
in the electrical industry. Bigger plans are 
forming. Greater expansion than ever is ahead. 
For the public will be served. And the develop- 
ment of a more general and intelligent equipment 
and electrification of buildings and industry, 
the development of a greater electrical merchan- 
dise market—-in other words, the development of 
a more nearly universal application of electric 
service—presents an absorbing problem. More 
equipment and more appliances, which will use 
more energy and provide more service, are to be 
sold to industry, to agriculture and to the 
home. And naturally in each community the 
central station must lead in this work. 


UT this entire program means much more 

than just the selling of energy or appliances. 
The intelligent guidance and control of the 
expansion is the real issue. It is a problem of 
public relations, of community contacts. The 
need is thus for men rather than materials. 
And the important problem that confronts the 
president of the electric light and power company 
today is to strengthen the third leg of the stool 
by building up an adequate commercial organi- 
zation that will go forward with the creative 
development of this greater market and service. 
Where he does not already exist in the president 
himself, the first need is for a commercial 
xecutive in every city who possesses the 
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personality, the imagination and courage, the 
business experience and the commercial genius 
that will enable him to become the responsible 
head of this major activity of the business. In 
other words, the importance of the commercial 
division must be recognized, and it must be 
manned as effectively as are now the engineering 
and financial departments. The commercial 
executive of the central station is, moreover, the 
man who should make himself the head of the 
local electrical family, the leader and guide of all 
the electrical commercial activities in the town, 
working with a broad conception of the interest 
and service of the dealer, contractor, jobber and 
manufacturer as well as of his own company, to 
promote the expansion of the entire market for 
electric service and appliances. He should be a 
man of large caliber, a natural leader, able to 
win wide popularity without the sacrifice of 
proper dignity, amply qualified to take a 
prominent position among the influential busi- 
ness men of the community. 


T HAS long been customary for large and 

successful manufacturing enterprises to 
organize their personnel into these three depart- 
ments of finance, production and sales. The 
problem of the central-station company is very 
similar, and the complete commercial function, 
embracing public and industry relations, cus- 
tomer contacts, publicity and selling, appears 
to be of sufficient magnitude to warrant its 
being headed, in the larger companies, by a 
‘vice-president in charge of sales.’’ In smaller 
organizations there should be a man no less 
appropriately titled and qualified to build sales 
and good will for the electrical industry. 

Chief executives of central stations today can 
scarcely make any one move which will ulti- 
mately mean so much to the success of their 
business as to establish, where it has not already 
been done, commercial and public relations 
executives with the authority and support that 
will enable them enthusiastically and intelli- 
gently to develop the expansion of the industry. 
They will do this broadly in the public interest. 
Complete electric service will be brought into 
universal use, and the time to make adequate 
preparation is not some day—but now. 











George 
Edward 
Miller 


An exponent of the doc- 
trine of a broad spirit 
of co-operation in busi- 
ness building for central 
stations. 


HE city of Cleveland has long 
been rated as one of the most 
advanced centers of electrical de- 
velopment. As the home of an ex- 
ceptionally enterprising central-sta- 
tion company and a large and very 
active group of electrical manufac- 
turers, it early became the source of 
much of the promotional activity of 
the electrical industry, a proving 
ground for many new ideas in elec- 
trical development. The Cleveland 
Electric Illuminating Company has 
been the moving spirit throughout 
this interesting evolution and final.y 
itself withdrew from the sa'e of ap- 
pliances, with the idea of encourag- 
ing the local electrical merchants. 
For the last twelve years the 
executive direction of electrical de- 
velopment in Cleveland has been in 
the hands of George E. Miller, sales 
manager of the Illuminating com- 
pany. Possessing rare business 
judgment and tact, he has func- 





tioned in an advisory and co-opera- 
tive capacity, but in effect he has 
been placed in the position of an 
active sales manager for the local 
electrical family. He was the first 
president of the Cleveland Electrical 
League and has devoted much of his 
time and energy through these years 
to planning and making possible the 
broad advancement of the electrical 
idea in Cleveland and the develop- 
ment of a greater prosperity for the 
electrical business there. 

Mr. Miller was born on a farm 
near Weldon Spring, Mo., in 1872. 
He was graduated from the State 
University at Rolla, Mo., in 1895 
and for two years was assistant 
instructor in the civil engineering 
department of its School of Mines 
and Metallurgy. For a time he 
was engaged in consulting and de- 
signing electric light and water- 
works plants in Middle West states. 

But the problems of market de- 





velopment appealed to him very 
strongly, and in 1899 he became a 
sales engineer in the St. Louis office 
of the Westinghouse Electric & 
Manufacturing Company. A _ year 
later he was transferred to the 
Westinghouse headquarters at Pitts- 
burgh, and for a period of seven 
years he engaged in sales work and 
confidential activities for the vice- 
president. He was assigned to the 
Cleveland district office in July, 1907. 
This brought him into close contact 
with the fascinating opportunities 
for market building that lie in the 
field of co-operation between the 
central-station company and_ the 
local electrical family of any com- 
munity. . He .decided four years 
later to enter utility commercial! 
work and joined the Cleveland Elec- 
tric Illuminating Company, where 
he has won for himself a national 
reputation as one of the foremost 
utility sales managers of the day 
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Rendering Service a Business 
for Engineers 


HROUGH his knowledge and training the engineer 

is particularly fitted to render service for the public 
welfare; but, being largely a creature of tradition, he 
is inclined to be exasperated by incompetence and 
ignorance and to fail to grasp the significance of facts 
not related to engineering. He looks upon commercial 
activities with distaste, not infrequently labeling busi- 
ness a “money-grabbing game.” What the engineer 
fails to realize is that conditions now existing in our 
industrial civilization require his services, that he is 
under a heavy obligation to improve the civilization 
his engineering activities have produced, and that the 
only possible outlet for such services is through 
business channels. Engineering activities are really 
business activities, and the only touch with the public 
that can be maintained by the engineer is through the 
business contacts of his engineering operations. 

The best salesman is the man who knows his product, 
and the engineers, therefore, should sell engineering 
service to the public if they are to develop and become 
an agency for the improvement of the national life. 
There is too much loose talking about water powers, 
transportation facilities, aviation, radio and other engi- 
neering subjects by politicians, lawyers, business men, 
economists and village gossips. If their imaginations 
are allowed to run wild, such men will hypnotize 
themselves into believing that their conjectures are 
facts. This is all wrong. Engineers must become 
publicists and must bring home the engineering side 
of these things to the public as business facts. Every 
engineering argument can be reduced to an economic 
fact or phrased in a popular manner which can be 
grasped by the public. If put forth by men who know 
whereof they speak and who are capable of stating it 
in a way dictated by business sense and a knowledge 
of mass psychology, these statements will carry convic- 
tion and belief. 





Petersen Coil Limited 
in Its Application 
rts different impressions have been left in 
the minds of engineers who attended the Pitts- 
burch convention of the American Institute of Elec- 
trical Engineers regarding the desirability of the Peter- 
sen grounding reactor. Some engineers, and pos- 
sibly the majority, believe that the Petersen coil is a 
dead issue and has no application. Others quite as 
cenfidently believe that it can be adapted to any trans- 
mission system of moderate voltage. 

The latter group are evidently impressed with the 
fact that the Petersen coil installation on the Alabama 
Power Company’s system performed its function satis- 
factorily in 166 out of 168 cases of operation. While it 
Was brought out in the discussion that the Petersen 
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coil in this installation had to be short-circuited during 
switching operations to avoid producing severe voltage 
surges, it was not sufficiently emphasized that a still 
more practical disadvantage is the necessity of adjusting 
the reactor for every change in line conditions. If some 
simple scheme can be developed which will readily 
and quickly adjust the Petersen coil taps to the capaci- 
tance of the line which it is protecting, both these dis- 
advantages will largely be eliminated and its field of 
application extended. Until that time it appears that 
the application of the Petersen coil will be limited to 
moderate-voltage branch lines. 





Why Not Centralize Experimentation 
in Station Design? 


T TAKES courage to be a pioneer in power-station 

design under existing conditions even though the 
economic prizes in prospect are unusually attractive. 
The rapid increase in the demand for power, the size 
of stations under consideration and the enormous in- 
vestment required to build a modern station place a 
premium on conservatism and make reliability the gov- 
erning element in design. Yet we find many stations 
under way which incorporate very radical departures 
in design principles, differ widely in their design details 
and involve experimentation and untried practice. 

This fact is an indication of the courageous and 
forward-looking thinking prevalent in the central- 
station industry, which will surely achieve beneficial 
results. Yet a glance over the designs for contemplated 
stations shows a startling amount of variation in prac- 
tice and a great amount of duplication in experimental 
work. Even though powdered fuel is adopted for many 
new stations, investigation shows that data for large 
boiler units are missing and that a great deal of experi- 
mentation will be necessary before the new stations 
operate satisfactorily. Even greater differences in 
practice and greater dearth of actual data are found 
in other contemplated practices. For example, one 
group of engineers enthusiastically plans several sta- 
tions using reheated steam; another group advocates 
air preheating and cannot “find” economizers; still an- 
other group uses specially designed economizers and 
condensers and an unusual scheme for heat balancing. 
On top of all this stations are planned for the use of 
steam pressures of 375, 550, 1,200 and even 3,000 Ib., 
with steam temperatures ranging up to 900 deg. F. 
No new basic theory has been developed which would 
prompt these designs; no great quantity of field data 
has been obtained, nor has there been any outstanding 
improvement in equipment recently. The wide adoption 
of new designs must therefore be largely a psychological 
reaction to the unprecedented demand for power, the 
good money market and the healthy state of the indus- 
try, coupled with a supreme confidence that the technical 
problems involved will be conquered. 

While this general movement is fundamentally sound 
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and will prove its value, yet it does seem that there is 
a good opportunity to achieve the same results in a less 
expensive and less hazardous way. Why not centralize 
the equipment and personnel needed to determine ex- 
perimentally the commercial limits of .pressure and 
temperature and to obtain real data on preheating, econ- 
omizers, steam reheating, condensers, burning of pul- 
verized fuel and so forth? Would this not seem a 
logical way to approach an engineering problem of this 
importance and size? Most of these questions will 
have to be decided by getting data on installations of 
magnitude and by doing a great deal of research work, 


and the centralization plan would be the cheapest way. 


to insure results, to say nothing of eliminating the 
duplication, false designs and operating hazards that 
may occur in the individual installations. 


Rating of Insulator Should Be Guide 
to Selection 


ROM the user’s standpoint the nominal line-voltage 

method of rating pin-type insulators has always been 
a source of confusion. One reason is that the ratings, 
as between different manufacturers, have not been uni- 
form, and, what is more important, no rating of this 
character can take into consideration all the factors 
entering into the selection of insulators for any given 
situation. An insulator of a given nominal line-voltage 
rating may be good on one extreme for a line voltage 
of more than its rating. This condition occurs in some 
sections of the dry desert country of the West. On the 
other extreme a line operating at the same voltage may 
demand an insulator, rated on the same basis, at as 
high as eight or ten times the line voltage. This occurs 
where salt or chemical fogs or like conditions put a 
conducting deposit on the insulators. Between these 
two extremes lie the long list of system and climatic 
conditions which call for a selection that has little 
direct relation to the nominal voltage of the transmis- 
sion line. 

As a result of these conditions the more experienced 
designers have for a number of years been selecting 
pin-type insulators largely on dry-flashover voltages 
after careful consideration of the conditions under 
which the insulators are to be used. The less experi- 
enced designers have been placing dependence on the 
catalog ratings and then paying for the mistakes of 
selection in operating trouble and expense. 

A demand, voiced by a few individual engineers, in 
addition to the action taken at the Pacific Coast conven- 
tion of the American Institute of Electrical Engineers 
at Portland in 1920, was for a complete standard 
specification for insulators. When the committee came 
to examine the manufacturing situation, it was apparent 
that ceramic engineers have not yet had sufficient ex- 
perience to write a standard specification for high- 
tension porcelain and that such a specification would be 
likely to prove a hindrance rather than a help. While 
the users were struggling with the rating situation, the 
manufacturers were struggling with a demand for tests 
and for compliance with specifications that were almost 
as numerous as the engineers responsible for the selec- 
tion of insulators. Transmission-line designers were 
also embarrassed by the lack of specifications recognized 
as standards and the consequent uncertainty as to just 
how any two test voltages for different insulators could 
be compared. Some of the demands for acceptance tests 
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were largely of the freak class, and the general result 
of the condition was an economic waste that could be 
obviated if a standard for design and factory testing 
could be devised. Since the standardization of the 
entire insulator specifications could not be undertaken, 
the committee devoted its attention to clearing up the 
two conditions which seemed the most embarrassing 
and that, from a practical standpoint, could most easily 
be met. 

At the Pittsburgh meeting last month the committee 
presented a recommendation for the standardization of 
ratings on the basis of dry-flashover voltage, at the 
same time recommending a standard set of both dry 
and wet flashover tests. Any discussion of the proposed 
standards should proceed with a knowledge of the past 
work and should be devoted to determining construc- 
tively whether the committee has presented material 
that will really clear up the two conditions mentioned. 
On the one hand, will the designer be enabled, with the 
proposed rating, more intelligently to select the pin-type 
insulator he needs and, on the other hand, will the 
manufacturer be able to put his production processes on 
a more satisfactory basis and devote less energy to 
meeting half-baked ideas as to the proper tests to which 
pin-type and also suspension insulators are to be sub- 
mitted for acceptance? If this can be done, he will 
receive more time to work out improvements in in- 
sulator design and manufacture. Complete standardiza- 
tion will have to be a step-by-step process based on the 
development of the art and the economics of insulator 
production. 


Non-Fading Light Needed 


to Preserve Colors 


HERE are numberless examples of paintings which 

have faded beyond all semblance of their pristine 
selves. Very serious loss of color has taken place in 
many museum specimens which it was imperative to 
preserve as nearly as possible in their original state. 
In an endeavor to combat this deterioration Sir Sydney 
Harmer of the British Museum has within the last few 
years conducted a long series of experiments to deter- 
mine the character of color changes produced by the 
exposure of pigments to sunlight or other light, the 
cause of these color changes in so far as it may be 
ascertainable, and particularly the possible remedies. 
The experiments were made by exposing pigmented and 
other objects under plain and tinted glasses with a con- 
trol series under black glass, the exposure lasting for 
several years. The screening glasses covered a range 
from practically light window glass to a strongly 
absorbing glass similar to what used to be known as 
Euphos ordinary yellow green, cutting off all the ultra- 
violet and most of the violet and blue. This last-named 
glass had decidedly too strong a color to be a satisfac- 
tory permanent housing. Years before this same 
ground had been, for the same good purpose, pretty 
thoroughly explored by Dr. Russell and Sir William 
Abney. 

The first fact which was clearly established was that, 
on the whole, fading from the action of light does not 
ordinarily take place in the absence of oxygen and 
moisture. This immunity probably does not extend to 
some of the very fugitive dyes like erythrosine, but 
the relation is generally true that where there is no 
oxygen and no water there is no fading. Moreover, 45 
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might be anticipated from our general knowledge of 
photochemical reactions, the strongest fading effects 
were produced by direct sunlight, which was at least 
a score of times more injurious than the strong devised 
daylight. The control experiments, which freely let 
through a large part of the heat associated with the 
illumination, showed plainly that the effect of heat as 
such was substantially negligible. 

Fading due to artificial electric light was much less 
than even with devised daylight—about one-sixth as 
much according to the experiments—the electric light 
used for the comparison being a powerful gas-filled 
incandescent lamp. Such a lamp is by no means free 
from ultra-violet radiation; hence there is the prob- 
ability that a toning screen which would hold down the 
radiation on objects to something substantially within 
the limits of the visible spectrum would be of material 
assistance in still further preventing fading. Indeed, 
artificial daylight, when not abnormally rich in blue, 
gives promise of displaying colored objects as in a 
museum to better advantage in many respects than 
natural daylight. However, one must remember that 
while a great deal of photochemical activity has been 
charged up to the ultra-violet light, pretty nearly every 
part of the spectrum has under favorable circumstances 
a chemical effect upon something. 

From a practical standpoint it would seem to be worth 
while to work out a source of non-fading light and then 
take up wherever possible the additional problem of 
preserving valuable objects with a still greater prob- 
ability of success by sealing them from the air. There 
is probably no such thing as absolute prevention of all 
fading, but if the danger could be put far off down 
the centuries by means which now can be easily applied 
the end would seem well worth the effort. 





Modulated High-Frequency Telephony 
Over Transmission Systems 


NTERCOMMUNICATION between substations and 

other strategic points on a transmission system and 
its distributing center or generating stations has always 
been more or less troublesome. In the early days, when 
transmission lines were short and the energy sent over 
the lines moderate, it was no difficult matter to string 
telephone lines as transposed metallic circuits below 
the power lines and to obtain reasonably good and re- 
liable results. Sufficiently accurate transposition was, 
however, not always easy, and hearing was somewhat 
interfered with by the effect of leaks. Moreover, the 
line ran a risk of contact with the transmission circuits 
through a break in the latter. None the less, when most 
circuits were on wooden poles and the duty compara- 
tively light the telephone line got on fairly well. 

Today, with very long transmission lines carrying 
great amounts of energy and strung for the most part 
on steel poles or towers, the erection and maintenance 
of a first-class communication system is very far from 
easy. All sorts of protection have to be used both for 
the safety of operators and to guard against interrup- 
tion of communications in case a surge starts on the 
power line. When everything is in order good results 
may be obtained over long distances, but abnormal 
operating conditions will very easily put the line out 
of service at just the time when it is most needed. In 
a few instances separate pole lines on the same right- 
of-way have been used for the telephonic communica- 
tion, but this is such an outrageously expensive prop- 


ELECTRICAL WORLD 


1075 


osition both in first cost and maintenance that it is 
not likely to become popular. 

Recently a good deal of interest has been excited in 
radio communication, particularly the variety of it some- 
what loosely known as “wired wireless.” In point of 
fact this is nothing but telephony by modulated high- 
frequency currents, which in this case have their locus 
on the transmission lines to which the oscillations are 
communicated instead of being in the free ether cus- 
tomarily employed for radio. A good many attempts 
have been made by central-station companies and others 
to utilize this particular variety of telephony on a con- 
siderable scale. Without wishing to be censorious of 
a new development just finding its application, consider- 
able is still to be learned and accomplished before it 
can be adopted as an emergency means of communica- 
tion with any assurance. It is encouraging, however, 
to see so many companies willing to do a little pioneer- 
ing and experimenting in this connection. Out of 
experiences like those related in this issue and that for 
April 21 should come knowledge which will enable the 
manufacturers’ development departments to put in 
installations of greater reliability. 

Actual tests reported in the April 21 issue show what 
in fact might have been anticipated—that the efficiency 
of the power line as a carrier for extremely high- 
frequency oscillations depends in very large measure on 
the electromagnetic properties of the system considered 
as a high-frequency proposition. It is not surprising, 
therefore, to learn, first, that the frequencies desirable 
on the ordinary transmission system for wave telephony 
are comparatively low, and that there is a marked 
preference on any given system for certain groups of 
low frequencies. In one case which was well investigated 
the shortest wave length by which transmission was well 
effected was about 2,000 meters, with another useful 
range at say three times this wave length, and still 
another at about 18,000 meters. Near these points 
transmission was good, away from them bad and some- 
times entirely ineffective. This may mean that there 
are resonant frequencies on the system which virtually 
form short circuits for oscillations of most wave lengths, 
or that impedances of equally bad effect may turn up. 

As might be expected, the scheme is interfered with 
by surges, short circuits and even the effect of switch- 
ing. In fact, it should be easily seen that anything of 
this kind is likely greatly to upset the balance of the 
high-frequency system. Further trouble has been 
encountered from “spitting” insulators, which, of 
course, means variable leakage with all that that implies, 
and similarly electrolytic lightning arresters are likely 
to upset the successful operation of the system. 

Doubtless, one factor in the successful operation of 
the Baltimore-Holtwood system, reported in this issue, 
is the simplicity of the transmission lines—that is, a 
single line without taps. This is in somewhat sharp 
contrast to the complicated system of the Duquesne 
Light Company, whose experiences were recorded in the 
April 21 issue. 

It remains to be seen how far “wired wireless” can 
be used in a general way, although at present it may 
surely be said to be promising. Beyond all this comes 
the ordinary wave telephony, which has troubles of its 
own and plenty of them, but which may still “make 
good” over ordinary transmission system distances. It 
also seems likely that recent improvements may help 
the situation very materially so far as ordinary radio is 
concerned. 





Load 
Dispatching 
by Wired 
Wireless 


= ANY new develop- 
ment or application it 
is nothing unusual for va- 
rious obstacles to arise. 
To a limited extent this 
has occurred with the 
application of  carrier- 
current telephony to load 
dispatching and intersta- 
tion communication. Re- 
markable strides have 
been made already by 
manufacturers in ironing 
out the obstacles, but fur- 
ther progress will be 
made in proportion as the 
operating companies ex- 
change experiences with 
their fellow companies 
and manufacturers. Ex- 
periences of the Duquesne 
Light Company appeared 
in the April 21 issue of 
ELECTRICAL WORLD, and in 
this issue are presented 
those of the Pennsylvania 
Water & Power Company. 
One transmitting and re- 
ceiving set is shown at the 


right and the line coupling 
below. 
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Baltimore-Holtwood Carrier Current 
Giving Excellent Service 


Tested Under Service Conditions to Determine the Effect of Grounding 
Lines, Severity of Ground Currents, Charging Lightning Arresters, 
Nature of Coupling, Etc.--Three Months’ Cperation Entirely Successful 


EEKING some reliable means of assuring tele- 
phone communication between its Holtwood 
(Pa.) generating station and its main dis- 
tributing substation at Baltimore,* the Penn- 
sylvania Water & Power Company has installed and 
tested a carrier-current telephone outfit. It has been 
in operation since the beginning of the year and, ac- 
cording to tests and the experience of the operators, it 
is entirely successful—so much so that similar facilities 
for communication are contemplated between the gene- 
rating station and the Lancaster (Pa.) substation. 

In the past telephone communication between these 
points has been conducted solely over two physical wire 
circuits consisting of No. 9 B. & S. copper wires sup- 
ported on wooden poles midway between the two tower 
lines connecting these points. These physical telephone 
circuits have provided good service except in cases of 
ground current and lightning surges. The need of 
supplementing these circuits by some other means of 
communication was emphasized, however, on July 25, 
1921, when wire communication between Holtwood and 
Baltimore was totally interrupted for more than seven 
minutes owing to the failure of the telephone circuits. 
Prompted by this occurrence, General Electric carrier- 
current equipment was installed, using the high-voltage 
circuit as a guiding medium for transmission of speech. 
Tests were conducted to compare the operation and 
reliability of the carrier-current equipment with the 
physical-circuit telephones under service conditions in- 
volving grounds on the circuits at various points, ground 
current between stations, charging of lightning arrest- 
ers and different degrees of carrier-current coupling. 


NATURE OF EQUIPMENT USED 


The carrier-current equipment installed provides for 
calling and talking, but transmission of speech or call 
signals can be carried on in one direction only at a time. 
A carrier current provides means of transmitting 
speech and call signals, the calling and talking car- 
rier frequencies being approximately 16,000 cycles and 
12,000 cycles respectively 

Modulation is accomplished by means of the well-known 
constant-current system. The calling and talking fre- 
quencies are separated by -a frequency-change relay 
operated by a key on the telephone stand. This relay 
Selects the taps on the tuning inductance, antenna series 
condenser and trap circuit corresponding to the talking 
or calling frequencies. Power for operating the small 
motor-generator set is received from the control battery 
at the station, and energy for lighting the filaments of 
the tubes is obtained from slip rings on the motor at 
154 volts, 30 cycles, and is transformed to 10 volts, 6.5 
amp. for the filaments. 

As in the transmitting set, 


*Approximately 40 miles between stations. 


relays are employed to 
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Send-receive .; sf ame relay ——- Relay Calls ng 
a relay oy Amplifier 


Inductance 
To Telephone 
Receiver 


RECEIVING CIRCUIT NO.2 





TRANSMITTING-SET CIRCUITS AND TWO RECEIVING CIRCUITS 
WHICH WERE TRIED 


tune the receiving set to the talking or calling fre- 
quencies, being operated by raising or lowering the 
telephone switch hook. The last tube is connected to 
a calling relay which operates a pony relay to ring a 
call bell. These call relays are disconnected from the 
circuit when the receiver is taken from the hook, and 
at the same time the receiver is automatically connected 
in the circuit. 

Coupling of the transmitting and receiving sets with 
the transmission line is accomplished by utilizing the 
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LINE COUPLINGS AT HOLTWOOD AND HIGHLANDTOWN 
TERMINALS 


existing ground wires over the circuit, sections thereof 
being insulated from the remainder of the ground wire 
and from the towers and brought to the sets by lead-in 
wires. The method of coupling is indicated in two of 
the accompanying illustrations. The coupling wire at 
the generating station and the wire at the substation 
end of the line differ in length and have been added to 
since the equipment was originally installed. 

Tests were made under three different conditions: 
(1) With original coupling wires over circuits Nos. 1 
and 2; these were 290 ft. at the Baltimore end and 625 
ft. at the Holtwood end. (2) With lengthened coupling 
wires over circuits Nos. 1 and 2, consisting of 780 ft. 
at Baltimore and 1,265 ft. at Holtwood. (3) With the 
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coupling wires of condition No. 2 in parallel with cou- 
pling wires over circuits Nos. 5 and 6. 

The lead-in at Holtwood is 170 ft. in length and tha 
at Baltimore is 150 ft. At Baltimore there are two 
ground wires on circuits Nos. 5 and 6, both of which 
are used as coupling wires, while at Holtwood the tail- 
race span now used as a coupling wire consists of a 
single wire. The wires are tied together between 
towers so that an H-shaped coupling is formed. The 
coupling wires consist of seven-strand §-in. steel cable. 

Using the coupling wires as originally installed over 
circuits Nos. 1 and 2 (condition No. 1), the trans- 
mitters and receivers at Holtwood and Baltimore were 
adjusted to the best conditions for operation. Receiv- 
ing condition No. 3 was used both at Holtwood and 
Baltimore. The quality of the speech was excellent. 
However, two limitations to the use of the short cou- 
pling wire became evident: (1) The talk and call fre- 
quencies could not be separated far enough to prevent 
the talk frequency from ringing the call bell, and (2) 
the frequency of the carrier could not be lowered to a 
value which would prevent interference from commer- 
cial long-wave radio stations. 

Using the same coupling, a series of grounding tests 
were conducted on circuits Nos. 1 and 2. The procedure 
followed was to take the circuits out of service and 
ground a number of phases at Holtwood or Baltimore, 
or at both stations as desired, and to attempt conversa- 
tion and ringing over the carrier. 

The results from this test show that under the con- 
ditions employed, communication was impossible in 
either direction with circuits Nos. 1 and 2 grounded at 
both Holtwood and Baltimore. However, with one 
phase ungrounded entirely and the other five conduc- 
tors grounded at both ends communication became pos- 
sible. With one circuit ungrounded at both ends and 
the other circuit still grounded at both ends talking and 
calling became entirely normal. 


COUPLING INCREASED 


As a result of the difficulties previously mentioned, 
the coupling over circuits Nos. 1 and 2 was lengthened 
both at Holtwood and Baltimore. This necessitated a 
retuning of both sets to allow for the increased capacity 


RESULTS,OF GROUNDING TESTS ON CARRIER-CURRENT COMMUNICATION—CONDITION NO. 1—ORIGINAL COUPLING WIRE ON 
CIRCUITS NOS. 1 AND 2 


Length at Highlandtown, 290 ft. 
Length at Hoitwood, 625 ft. 


(Hn. = Highlandtown. 


Hd. = Holtwood.) 


























No Location of Grounds Result Remarks 
| Hd : : ;——_—_—__ Hn. | Hd. could not hear Hn. talk. Hn. could not hear Hd. except for one short interval | Five and six circuits carrying load 
——__— —very faintly then. Could not call either direction. 
} +—— tance 
ciel I EN | a 
2 | > —} ma | Hd. could hear clearly but faintly. Hn. could hear faintly, but speech not under- |Five and six circuits carrying load 
| Hd sctteneamineteastiaidly standable. Speech made understandable by changing receiver coupling. 
| ilsgceuncacaienen En. | 
t Se | 
3 ——_—_<—<—_—— Hd. could hear at two-thirds normal intensity. Hn.—Not noted. Five and six circuits carrying load 
Hd * —_—__——— ——et | 
ceaemggpeintnseis -_— Hn | 
a— —o | 
aaa . 
4|Hd ——— Could call in both directions. Conversation about normal strength. Five and six circuits carrying load 
See oene aaa 
— | 
ne = | 








Note Code heard on call settings. 


Conversation approximately one-half normal at Hn., two-thirds norma] at Hd. |Five and six circuits carrying !os¢ 
Could not ring either direction without adjusting Wheatstone relay. 
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CONDITION NO. 2—LENGTHENED COUPLING WIRE ON CIRCUITS NOS 


1 AND 2 


Length at Highlandtown, 780 ft. 


Length at Holtwood, 
(Hn. = Highlandtown. 





Test! 

















1,265 ft. 
Hd. = Holtwood.) 










































































No Location of Grounds Resul's Remarks 
9 | No. | Hd, a Hn. | Hd. could not ring Hn. Hn. couldring Hd. Speech faint from Hd. to Hn. and Hn. to Nos. 5 and 6 carrying load. 
lame raatee ee Hd. Reception slightly better at Hd. Conversation could be understood 
| a 
- 1), Seas Hn. 
10 | No. | Hd. 7 Fen. Calling satisfactory both ways. Reception of sp seech at Hn. one-half normal strengih. | Nos. 5 and 6 carrying load. 
— Reception of speech at Hd. normal intensity but blurred. Quite understandable. 
| No. 2 Ad. ee Hn. | 
— coset pia ttailimiiiniieanlridtati dpa S  schaeepadsicaeais aia 
11 | No. |} Hd. —_—_—_ > Hn. | Hd. could not ring Hn. Hn. coud ring Hd. 80 per cent signa. recep:ion at Hn. 66 | Nos. 5 and 6 carrying load. 
ociigeaimaniadaaieanatte per cent signal reception at Hd., but understandable. Tried retuning to get call. 
eS sninintssiivihnaeagiian ia | Calling should be received by adding capacity or decreasing play on Wheatstone 
| No. 2Hd. a Hn. relay at Hn. 
— TT Settee er eee ee ; See meee ee ee 
12 | No. 1 Hd. - — Hn Hd. could not call Hn. Hn. could call Hd. Signal reception 80 percent at Hd. Signal Nos. 5 and 6 carrying 10ad. 
| reception 90 per cent at Hn. Best quasity of speech yet obtained. 
| | ' 
| No. 2d - Hn | | —_—_—— 
13. | No. | Hd. . a ; Hn. | Voice two-thirds normal both ways. Hn. could call Hd. Hd. could not call Hn. Nos. 5 and 6 carrying load 
_No.2Hd. = Ms —— ———e 
14| No. | Hd. - — Hn. | Calling impossible in both directions. Hd. could not hear Hn. Hn. heard Hd. very | Nos. 5 and 6 carrying load. 
: aR RES | faintly. Not understandable. 
j nh 
P Mee RE Oo eee Hs: i 
15 | iw Hn. | Calling impossible both directions. Hn. heard Hd. very poorly—mushy, not under- | Nos. 5 and 6 carrying | ad. 
tte tenee ae standable. Hd. heard Hn. very faintly—not understandable. Time not available | 
| No.2Hd,  —————————_ | for retuning properly. 
| Resiesomens iecaianectita Hn. . mat — - 
16 | No. | Hd. acto Hn. | Talking and ringing impossible both ways. | Nos. 5 and 6 carrying load. 
a) ee | 
Jarrettsville | | 
“17 No. 1 Hd eas: - ots Hn Hd. could ring Hn., but Hn. could not ring Hd. Hd. cannot hear Hn. taik. Hn. can | Nos. 5 and 6 carrying oad 
| eae sar alie ackaaiil hear but cannot understand Hd. Voice very weak. 
: ie 20MM. .Seeecceteaeeens 20h, 
Jarrettsville 
“18 | No. 1 Hd. ccahiadaptaneietian Hn, | Could call both ways. Hn. speech reception, 85 per cent. Almost normal reception | Nos. 5 and 6 carrying load. 
| A IRE ie a : at Hd. A little blurred at times. | 
NG SE. Soueaenes Hn. 
| Jarrettsville | 














and inductance due to the additional wire. Receiving 
connection No. 3 was still used at both stations. With 
circuits Nos. 1 and 2 carrying load under normal condi- 
tions, reception was very loud and clear. The quality of 
speech, however, was not so good as with the shorter 
coupling wire, since the signal strength was increased 
beyond the limit of some of the apparatus. Further- 
more, the 25-cycle hum was increased somewhat, as 
would be expected. With the longer coupling it was 
found possible to separate the call and talk frequencies 
so that there was no interference between the two, and 
in addition code interference was avoided. Frequency 
measurements with a wave meter at Baltimore deter- 
mined the call frequency as 16,200 cycles and the talk 
frequency as 12,400 cycles (wave lengths, 18, sia m. and 
24,200 m. respectively). 


COMPARE LINE AND CARRIER TELEPHONE 


In an attempt to reproduce the conditions which 
caused total interruption of the physical telephone cir- 
cuit on July 25, 1921, eight ground current tests were 
made and the behavior of the carrier-current equip- 
ment was carefully observed and compared with that of 
the physical lines. No. 1 generator and No. 1 trans- 
former at Holtwood, with the transformer neutral 
grounded and the ground stack shunted, were connected 
to circuit No. 2. Phases B and C of this circuit were 
short-circuited and grounded at Baltimore, and phase 
A was left open. A separate exciter was used to control 
the generator voltage. Circuits Nos. 1, 5 and 6 were 
kept in service and carrying load. 





The results of the tests with these conditions are 
arranged in condensed form in the accompanying table. 
With the neutral of the telephone-phantom transform- 
ers grounded at Holtwood and Baltimore, furnishing a 
metallic return for ground currents, the physical lines 
became useless as soon as the ground current reached 
an appreciable value. The arresters flashed over at 
both ends of the line, causing very loud clicking in the 
telephones, which continued until the fuses blew at 
Baltimore. The carrier equipment was less seriously 
affected. The chief disturbance seemed to come from 
the periodic flashing over of the physical-line arresters, 
causing a clicking in the carrier receiver. This clicking 
ceased as soon as the fuses blew on the physical lines. 
Switching conversation could be carried on successfully 
in spite of the noise. 

With the “disconnects” opened on the telephone lines 
and the lines short-circuited and grounded at both ends, 
little or no noise could be noticed in the receiver of the 
carrier equipment. This indicates that the noise in the 
carrier was largely due to interference from protective 
apparatus on the telephone lines. 

The most serious trouble occurred when the phantom 
neutral at Baltimore was opened while that at Holtwood 
remained grounded. The carrier actually became so 
noisy that communication was impossible for about 
twenty or thirty seconds. However, this was due to the 
same cause. The noise ceased after arresters had 
failed and fuses at Baltimore had functioned. 

Two ringing tests were made. Holtwood called Balti- 
more successfully, but when Baltimore attempted to call 
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Holtwood the Holtwood bell rang continuously. The ently hear Holtwood, but the speech was too faint to be ( 
test was repeated with both equipments in position to understandable. The test is of significance in showing , 
receive calls (that is, receivers on the hooks), and while that the longer coupling wire at Holtwood was a better 
there was no effect at Baltimore, the Holtwood bell rang transmitter than the shorter wire at Baltimore. With ( 
intermittently. five phases grounded at both ends and one phase open 
A second series of grounding tests, more comprehen- throughout, talking was about two-thirds of normal 
sive than those made under condition No. 1, were made_ strength in both directions. Ringing was possible in 
with the longer coupling over circuits Nos. 1 and 2. one direction only, but this was shown to be due to a 
In certain of these tests grounds were made between slight misadjustment in tuning at Baltimore, since it t 
terminals of the transmission lines as well as at the was found that, after retuning, calls could be received : 
ends. in both directions satisfactorily. This test, together { 
As in the previous grounding tests, satisfactory com- with a similar test made with the short coupling, ( 
munication could not be obtained with circuits Nos. 1 pointed out the desirability of adding coupling wires t 
and 2 ee at both ends. Baltimore could consist- over circuits Nos. 5 and 6 in addition to those over ‘ 
-— - —-— — — ——————— — = - —— ae nae Sanaa = —— — — _ —— — Snnapeaeanen é 
COMPARISON OF WIRE AND CARRIER COMMUNICATION DURING GROUND CURRENT TESTS NGTHENED COUPLING WIRE I 
CONDITION NO. 2 ON CIRCUITS NOS. | AND 2 t 
Length at Highlandtown, 780 ft. : 
Length at Holtwood, 1,265 ft. \ 
(Hn. = Highlandtown. Hd. = Holtwood.) V 
' —— I 
| Current Readings, | | Method of Observations 
Final Built-up Value Ce a V 
ae ont , | Connection of | ° 
A: Convtticne |. |No2Cr) s | ees | ee. | Effect of Short-Cireuit | Effect of Short-Circuit l 
> Used . jcuit ona 3<| Short Cire mae | 7 Carat Physicai on Physical Lines on Carrier s 
y 9S sa 
g EE | B lc | 5c a 
oui — ~ — | — _ —_—_— ae rate | | —— — -— — - —  _] ——— 
lid. | Phantom—| Hd. talked) Hn. talked} Hn. at maximum current; Snap heard when gen- 2 
No. | Generator | neutral continuously continuously continuous hum. Lines erator switch was 
1 | 0} 70 70) grounded at to Hn. over “A”| just usable and con-| closed. Carrier in- 
Hd. and Hn. line. versation could be car-| tensity reduced slight- : 
ried on. Hd., no report.} ly owing to grounds C 
| on B and C phases. 
| No. 2 circuit. : 
—| eer pees panera ion areas qe soe eeccepeeneenancenenres D 
| | | |Phantom—| Hd. talkedjHn. talked Hn., both lines failed dur-| Clicking in telephone of 
| | neutral continuously continuously ing sudden short. One about same intensity S 
2 | | 130} 80 | 100) 120] Built-up short | grounded at to Hn. over ‘‘A” fuse blew on ‘‘A”’ line. as speecn and fre- 
| | held for half | Hd. and Hn. line. Two fuses a. on “C” quency of approxi- 
| | minute at | line. Carbon vacuum mately 5 cycles. Hd v 
| WNo/ Generafor normal gen- arresters failed on both could be understood. 
| erator load. lines. Hd., phantcm Vv 
| | Generator | transformer heated and | 
|} oil switch threw out compound. C 
—| ————— oe opened man- |——-—-— a — _—- | _ ~ : 
ually and /P he antom Switching con-| Hn. talked] Hn., both lines failed dur-| If unfamiliar conversa- a 
| P : | immediately neutral}! versations| continuously} ing sudden short. Both tion had been carried i 
3 125; 70 85 130) closed for grounded at | carried on. over ” fuses blew on both | on, it probably could 
another haitf- Hd. and Hn. | line. lines. Carbon vacuum! not have been_re- 
minute —in- arresters failed on both peated owing to click- 
terval. | lines. Hd. arresters| ing in receiver similar 
|  arced over, but nothing to previous tcst. 
| | was damaged. 
“Diseonne ets” ls Swite hing con- 7 | L ttle noise noticed. No C 
| oe . | opened. versations| | clicking notice 
4 130) 75 90) 130 Lines short-| carried on. ue 
| | cireuited| p 
| and ground-| 
ed at Hd.) | E 
and Hn. | 
| —|— Saas —_ LS | ciceemeninasinenineren, [Feiner teneaeeteerienemnsiareetn| psanyeninnenanes | mmeesern me e 
| | | Fullloa d|' ‘Disconnects’ | Switching con- | | Test to determine if ir 
armature opened.| versations clicking was audible S 
5 130; 80 | 100) 130 current Lines short- carried on. | Slight click heard Ir 
thrown op circuited | when generator oil 
suddenly and ground- | switch was closed st 
and left on ed at Hd.} | Carrier not noisy. . 
half minute.| and Hn. ei 
Short re-| | | re 
| peated im- | 
mediately | ac 
| a. Ba | | See Tests Nos r nse re he e,| Switching con-| Hn. t al ked| Hn., both lines failed| Conversation became Ww 
1, 2, 3and 4.) neutral open versations| continuousiy during period of buiit: impossible when gen- 
6 | 120, 70 | 80) 120) | atHn., neu carried on. over “A” up short. Both fuses erator current am- 
| | | tral grounded line. on both tines failed. meter read 200 amp ni 
| at Hd Both carbon vacuum} Remained too noisy 
arresters failed. Hd.,| for conversation until he 
arresters flashed, but| generator current 
nothing was damaged.| reached 500 amp., T 
when fuses probably ? 
blew on physica! lines al 
ai ee ag ee Bee bell ie chacaesela taal decd ; i a — . 
} See . Tests Nos.| See Test No. I. Ringing tried] No observa-}| Hn., both lines failed,| Hn. received rings satis- W 
| 1,2, 3and 4 both direct. tions. both fuses blew on factorily, but Hd. bell! CC 
7 | | | both lines. Carbon rang continuously 
} | | | vacuum arresters failed when receiver was 0! B. 
} | on both lines. Hd., hook. t 
| vacuum gap arresters Cr 
vd One built-up! See Test No. I.| Both sets in|No observ a- ‘Hn, “C” line failed sec- “Hd. bell ‘yang intermit- in 
| short and | position to tions. ond short. “A” line tently. Hn. tell did 
8 | | two succes- | | receive call failed third short. One not ring. ch 
ao sive sudden Receivers on | fuse blew on “A” line. | 
Circuits Nos. 1, 5 | shorts for hooks. | Carbon vacuum §ar-| 
and 6 in service. half- minute | | | resters on both lines! m 
| | periods. failed. Hd., no dam-| 
{ { ct “ — ae re 





No ground current. 


NOTE: 


" Ground switch accidentally left open at Hd. 
~Telephone bells rang until physical lines failed. 
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circuits Nos. 1 and 2, so as further to insure there be- 
ing always one clear phase in the event of trouble on 
the circuits. Accordingly, coupling wires were added 
over circuits Nos. 5 and 6 at Holtwood and Baltimore 
and tied in with the coupling wires over circuits Nos. l 
and 2, forming an H-shaped coupling wire. 

After the addition of coupling wires over circuits 
Nos. 5 and 6, the set was again retuned. The output 
to the coupling wire at Baltimore was then 0.35 amp. 
at the talking frequency and 0.36 amp. at the calling 
frequency. The output at Holtwood after retuning was 
0.29 amp. on the talking frequency and 0.25 amp. on 
the calling frequency. With the new adjustment the 
speech was very loud but not modulated quite so well 
as in the two previous conditions. The voice had to be 
pitched to a low tone or speech was unintelligible. Fur- 
thermore, the 25-cycle hum was very loud. An attempt 
was made to lower the speech intensity to a comfortable 
value by introducing a resistance in series with the 
high-voltage generator field, thus lowering the plate 
voltage. This cleared up the speech to some extent, but 
interfered with calling. Consequently the receiving- 
set connections were changed to connection No. 2 in the 
accompanying diagram. This made some improvement 
in modulation of speech and practically eliminated the 
25-cycle hum. Calling was satisfactory. 

Only one grounding test was completed with this 
connection. All phases of circuits Nos. 1 and 2 were 
grounded at Holtwood and Baltimore. There seemed to 
be no noticeable difference in transmission, talking and 
calling being normal in both directions. 

With the receiving connections just named, a test 
was made to determine the effect of lowering the input 
voltage to the motor-generator set. It was found that 
conversation could be carried on with a voltage as low 
as 140, while calling required a minimum of 180 volts 
input to the motor. 


EFFECT OF ARRESTER CHARGING 


For the purpose of observing the operation of the 
carrier equipment during arrester charging, a series of 
tests were conducted during the regular daily charging 
period in order to obtain actual operating conditions. 
Each arrester at both Holtwood and Baltimore (circuit 
No. 2 arrester at Baltimore out of service) was charged 
in the normal manner. Observations consisted of talk- 
ing and listening at both stations, thus enabling each 
station to compare the intensity of the disturbance 
caused by the local arresters with that from the ar- 
resters at the other end of the transmission system. In 
addition, the effect of arrester charging on the call bell 
was noted at each end. 

While the arrester gaps were closed, no disturbing 
noises were noticed, but a loud static discharge was 
heard each time an arrester gap was opened or closed. 
The intensity of this discharge was about twice as great 
at the station at which the arrester was charging as it 
was at the other station. Throughout the test speech 
could be understood satisfactorily at both Holtwood and 
Baltimore on account of the short duration of the dis- 
charge. However, if the discharge had continued an 
appreciable time, reception would have been practically 
impossible at the station at which the arrester was 
charging. 

Charging of arresters at either Holtwood or Balti- 
more did not affect the Holtwood equipment with both 
receivers on the hooks in position to receive calls. At 
Baltimore, however, during charging at either station 
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the bell gave short clicks each time an arrester gap was 
opened or closed. 

A number of tests similar to those conducted on the 
carrier equipment were made on the physical lines dur- 
ing arrester charging. As before, observations con- 
sisted of talking and listening at both ends. The re- 
sults obtained showed that there were no disturbing 
noises when the gaps were actually closed, but when the 
operator opened or closed the gaps a faint static dis- 
charge followed by a louder click was heard in the 
receiver. The intensity of this discharge was at all 
times much less than that heard over the carrier. 

Observations made on the carrier equipment during 
sleet runs on the transmission systems—that is, a prac- 
tice adopted during sleet storms to melt the sleet from 
the wires by circulating ‘sufficient current through them 
to melt the sleet—showed that these runs in no way 
affected communication. Conversation was carried on 
with each of the four circuits on a sleet run. The 
physical circuits were also not affected during sleet 
runs. 

RADIATION NEGLIGIBLE 


Little or no radiation is to be expected from the 
carrier wave because of the low frequency employed and 
the close coupling with the circuits. On one occasion, 
however, it was reported at Holtwood that conversation 
had been overheard from the Holtwood station by a 
Westinghouse “type RC” receiving set in the clubhouse. 
This occurred during the period of adjustment with the 
original coupling wire. Since then no report of any 
reception of this character has been received. An at- 
tempt was made later to repeat the above experience 
with the present adjustments, but no conversation could 
be picked up. An attempt was also made to pick up 
signals using a number of single-circuit amateur receiv- 
ing sets installed near circuits Nos. 3 and 4 at Holt- 
wood, but no reception was reported. However, in no 
case were the sets tuned to the wave length of the 
carrier, their range being limited to the broadcasting 
wave lengths. 


CARRIER CURRENT MEETS OPERATING 
REQUIREMENTS 


As a result of these tests it was concluded that con- 
versation and calling can be conducted in an entirely 
satisfactory manner over the carrier equipment for all 
conditions met in normal operation. With coupling on 
circuits Nos. 1, 2, 5 and 6 communication is practically 
unaffected by grounding circuits Nos. 1 and 2 at both 
ends. Previous tests (those made with one coupling 
wire over circuits Nos. 1 and 2) indicate that when 
using the present coupling wire over all four circuits 
conversation would be satisfactory with but one phase 
of the four circuits free from grounds. Conversation 
can be carried on with the carrier under conditions 
which render the physical lines totally inoperative as 
demonstrated by the ground-current tests. 

No final conclusions can be drawn at this time as to 
the comparative operation under all conditions of the 
carrier equipment and the physical lines, because of the 
short time the former has been in service. Further 
observations will be made during heavy static and at 
times of electrical storms. A careful check is being 
made of day-to-day operation to determine the effect of 
variation in weather conditions. 

The foregoing information is based on tests made 
by J. E. Allen, chief of tests for the Pennsylvania Water 
& Power Company. 
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Lead Resistance for Current 
Transformers” 


Advocates at Least 0.1 Ohm of Non-Reactive Resist- 
ance in Leads of All Current Transformers 
Subject to Precision Tests 


By F. B. SILSBEE 
Physicist, Bureau of Standards, Washington, D. C. 


ROM the time of the first introduction of current 

transformers the doctrine which has been preached 
continually by professors, engineers, manufacturers 
and every one else has been “keep the secondary burden 
small if you want to obtain accuracy.” Like any other 
good thing, this idea can be carried too far;. hence this 
plea from the testing laboratory for “moderation in all 
things.” 

In the precise testing of a current transformer the 
methods used in any laboratory require the insertion 
into the secondary circuit of a certain amount of im- 
pedance. In the use of the comparison methods, where 
one transformer is compared with a standard, this 
impedance can be fairly small (0.02 ohm), and can often 
be neglected. In the more precise “absolute” methods 
which test a single transformer, however, the impedance 
is necessarily large and is often from 0.1 ohm to 0.2 ohm. 


PROBLEMS IN PRECISION TESTING 


If the user of the transformers requests a test with a 
burden consisting of, say, an ammeter, wattmeter and 
0.1 ohm in leads, then all is well; for it is very easy for 
the laboratory to connect the instruments in the circuit 
with short, heavy leads and substitute the testing circuit 
in place of the 0.l-ohm leads. Even if the burden is 
specified as an instrument having 1 millihenry and 0.4 
ohm with 0.01 ohm leads, the laboratory can still “beat 
the game” by substituting an inductor having the de- 
sired 1 millihenry and only 0.2 ohm, thus gaining a 
margin of 0.21 ohm for the testing circuit. This is 
not perfectly satisfactory, however, since (1) the im- 
pedance of the actual instruments may vary slightly 
from the values stated (which are usually obtained from 
the manufacturer as representative of the type), (2) 
the reactance of the instruments often changes some- 
what from one point of the scale to another, and (3) 
if the magnetic circuit of the instrument contains iron, 
the reactance will vary with the current and hence the 
air-core coil of fixed value is not equivalent to the 
actual instrument. 

The rub comes, however, when the user requests a 
burden of which the time constant (ratio of inductance 
to resistance) is greater than the value (0.005 second) 
which can be obtained with air-core coils of moderate 
size or in which the total resistance of the burden is 
less than 0.1 ohm. “One watt-hour meter with 3 ft. of 
No. 10 B. & S. gage (i.e., 0.003-ohm) leads” is a typical 
example of such a burden. 

What can the laboratory do in such a case? It is 
theoretically possible to test a current transformer with 
zero burden, but to adapt the apparatus for such a 
method is very impracticable. Actually in such a case 
the laboratory now does double work. It first makes a 
test with the least resistance it can use—i.e., with a 
burden of “one watt-hour meter plus 0.10 ohm.” It 
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then repeats the test, using “one watt-hour meter plus 
0.197 ohm.” If the ratio and phase angle vary linear]; 
with resistance in the secondary (which is rough); 
true), then an extrapolation gives the desired data. 

The purpose of this article is to suggest that instead 
of doing this, the customer should always include a 
non-reactive resistance as great as 0.1 ohm, with trans- 
formers which are likely to be submitted for precise 
test. 

A consideration of the objections that can be offered 
to the adoption of such a practice in various cases 
follows: 

Current transformers submitted for laboratory tests 
may be classified according to the purpose for which 
they are used, thus: 


A. For special measurements of the highest precision.— 
Here the transformer is always first tested with the actual 
burden with which it is to be used and the necessary cor- 
rections to its ratio and phase angle are applied in working 
up the results of the measurements made with it. 

B. For general use under conditions which cannot be 
foretold, but which may require high precision.—Here the 
test is made with the burden which will most probably be 
used later and the corrections are often but not always 
applied in the actual use of the transformer later. 

C. For work of less precision—Here a test is needed to 
make sure that the performance does not depart excessively 
from the theoretical. Only the nominal value of the ratio 
is used in the future use of such transformers. 

D. For a type test.—Here the test is desired to indicate 
the relative merit of the particular type of transformer 
relative to other types. The results of the test will prob- 
ably not be utilized in actual measurements made with the 
transformer later. 


Besides these four classes, there are the great body 
of transformers which have never been and never will 
be subjected to laboratory test and which need not be 
considered. 

For transformers of class D there is obviously no ob- 
jection to the insertion of an additional 0.1 ohm in the 
burden in all cases, since the comparison of types is not 
affected thereby. For class A also the presence of the 
0.1 ohm will not increase the labor of observation or 
computation, except for the purely physical labor of 
seeing that the 0.1-ohm coil is correctly inserted. Any 
such difficulty is more than offset by the fact that, when 
desired, the transformer can be used with the same cor- 
rection table when 50 ft. away from the instruments 
if connected to them by No. 10 wire. 

In cases B and C, however, the question arises whether 
or not the insertion of the 0.1 ohm increases the ratio 
and phase-angle errors of the transformer. Such an 
increase in error might appear either as a greater de- 
parture from the ideal, nominal ratio and zero-phase 
angle or as an increase in the variation in ratio and 
phase on passing from one value of current or burden 
to another value of current or burden. An examination 
of the magnitude of such effects is next in order. 


ERRORS NOT PROPORTIONAL TO BURDEN 


It is very natural, though erroneous, to consider that 
the errors in a current transformer are, at any rate 
roughly, proportional to the external secondary burden 
and that if one reduces his. burden from 0.15 ohm to 
0.05 ohm by eliminating lead resistance, he will cut 
his errors to one-third. The fallacy of this appears 
when one considers that the secondary winding has a 
resistance of several tenths of an ohm, to say nothing 
of its leakage reactance. The secondary resistance 
of an assortment of twenty-five current transformers 
selected at random varied from 0.158 ohm to 0.55 ohm, 
the average being 0.35 ohm. 
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The reduction of the burden from 0.15 ohm to 0.05 
ohm, therefore, on the average reduces the total resist- 
ance from 0.50 to 0.40 and probably reduces the errors 
to 80 per cent of their former value instead of dividing 
them by 3. 

Actual data on a number of transformers tested at the 
sureau of Standards during the past few years show 
that the change in ratio when 0.1 ohm is inserted in 
the secondary was in the worst case only 0.1 per cent at 
5 amp. and 0.2 per cent at 0.5 amp. In most other 
cases, however, the changes were decidedly less and 
seldom exceeded 0.02 per cent. The same poor trans- 
former showed a phase-angle change of 25 minutes when 
0.1 ohm was added, but no other showed more than 2 
minutes at full current or 6 minutes at 0.5 amp. 

It appears from this that the errors introduced by 
using the nominal instead of the actual ratio of the 
transformer are only very slightly greater when a lead 
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resistance of 0.1 ohm is used. Furthermore, fully 50 
per cent (an actual count of transformers tested at the 
bureau showed 66 per cent) of transformers have ratios 
less than nominal, so that the chances are about even 
that the ratio of a given transformer will be improved 
rather than impaired by the insertion of resistance. 

Similar data show that the changes in ratio and phase 
angle with current at a given frequency and burden are 
only very slightly affected by the addition of 0.1 ohm. 
The increase in the change in ratio is only a few parts 
in 10,000, and the increase in the change in phase angle 
is only a few minutes in most of the transformers. 

The conclusion is thus reached that the practice of 
allowing at least 0.1 ohm of non-reactive resistance in 
the burdens of all current transformers which are likely 
to be submitted to precise tests is at once highly desir- 
able in the testing and perfectly harmless in the use of 
the transformer. 





Co-ordinating Steam and Hydro Operation 


Entire System Economy More Important than Individual Plant 
Economy—Must Keep Pace with Weather Conditions—Problem 
Is When to Use Steam and When to Use Hydro Equipment 


By F. W. POLLOCK 
Consumers’ Power Company, Jackson, Mich. 


WING to the necessity of shifting loads on in- 
terconnected hydro-electric and steam plants 
in order to keep pace with weather condi- 
tions, to protect against line breakages and 

to improve power factor or voltage regulation, it is 
not always economical to operate stations at their high- 
est individual efficiencies. If proper consideration be 
given to system economy, however, it may sometimes 
even pay to sacrifice individual plant economy. 

The Consumers’ system might be visualized in the 
shape of an enormous “U,” formed by the 140-kv. 
transmission lines which convey energy from the Au 
Sable River on one side and the Manistee River on the 
other side of the state down to Battle Creek, which is 
the center of southern distribution. The principal 
sources of hydro-electric energy are at the extreme 
northern ends of the “U,” while the large distribution 
centers are at the southern intersections of the two 
lines. ‘This “U” is somewhat distorted as the transmis- 
sion line connects with steam generating stations at 
Grand Rapids, Kalamazoo, Jackson, Flint, Saginaw and 
Bay City. Moreover, other hydraulic stations are con- 
nected by 40-kv., 70-kv. and 22-kv. transmission lines, 
which, along with the lower voltage circuits, complete 
the network for serving the people of Michigan. 

The maintaining of frequency and correct voltage, 
the question of power factor and the protection of 
service at different points are problems which become 
more complicated with long stretches of high-voltage 
transmission lines. Because of the fact that this sys- 
tem is a hydro-electric system and consequently some- 
what dependent upon the ever-changing weather condi- 
ditions, changes in methods of operation are often neces- 
Sary over night. The yearly cycle of operation for the 
system is divided into four periods which follow the 
four seasons of the calendar year. This is indicated on 
the chart showing comparison of rainfall with hydraulic 
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THE “U” TRANSMISSION LINES OF THE CONSUMERS’ 
POWER COMPANY 


output. With the spring comes the break-up of the 
winter ice and snow, which, with the customary rains, 
results in a high-water period. Summer brings the hot, 
dry weather accompanied by drought, resulting in the 
low-water period of the system. The fall rains some- 
what relieve the conditions of the summer, giving bet- 
ter water conditions. This allows the steam equipment 
of the system a breathing spell before the cold weather 
of the winter again freezes up the small creeks and river 
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tributaries, thereby cutting down the flow of water to a 
second low-water period. 

But, one might ask, what has this to do with system 
efficiency? If the rivers of the state had an absolutely 
constant flow during the year, a scheme of operation 
could be devised which would attain to a high degree 
of efficiency, or at least one which would need little 
or no attention. This, however, is a dream of condi- 
tions which could exist only in an ideal climate. Plants 
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same varying load conditions at times to obtain proper 
system conditions. 

Some of the Consumers’ Power Company steam anid 
hydraulic plants are among the most efficient in oper- 
ation. There are in all twenty-two hydro-electric 
plants supplying current for the system. These plants 
range in capacity from 150 kw. to 18,000 kw. and are 
tied into the transmission system at points greatly 
removed from each other. Many of these plants are 
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must be designed to handle the largest possible per- 
centage of water discharged during the high-water 
periods without having a great amount of capacity 
lying idle during the low-water periods. These plants 
must be operated on a basis which will give certain 
desired conditions at all points on the system, regard- 
less of individual plant efficiency. The same holds true 
with steam-plant equipment. Sufficient installed capac- 
ity is necessary not only to handle the required portion 
of the load during the low-water periods, but enough 
to meet any emergency which might arise through the 
loss of a transmission artery from one of the north- 
ern rivers. Some steam plants are subjected to the 


at their 
throughout the year. 
efficient governor-gate opening, and the headwater is 


most efficient point continuously 
They are operated at the most 


operated 


not allowed to drop below certain limits. The length 
of operation on each unit varies with the river con- 
ditions, depending on the season of the year. With 
all units 100 per cent governor-gate opening is prac- 
ticed during maximum water periods. 

The Plainwell hydraulic station operates week after 
week during the low-water period on a governor-gate 
opening of 82 per cent. This is the most efficient point. 
The headwater does not fluctuate more than 0.2 ft. 
or 0.3 ft. from crest. There are three units of equal 
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capacity in this plant. If the river flow is greater 
than one unit will handle, the headwater is allowed to 
gain with one unit in operation at 82 per cent governor 
until maximum elevation has been reached. A second 
unit is then placed on the line at 82 per cent governor 
opening and the headwater pulled down 0.3 ft. At this 
point one of the units is taken off and the headwater 
allowed to return to crest. The water is handled be- 
tween these limits by the use of one, two or three 
machines, depending on the river conditions. In this 
way maximum efficiency is obtained. 

This scheme could not be applied throughout hy- 
draulic operation, since it would necessitate an enlarged 
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at crest, an excessive amount of fuel would be con- 
sumed at the steam plants during the day, making it 
necessary to waste water at night on the off-peak period. 

A compromise between these two possibilities results 
in better economy, which gives steam generation as 
near a constant daily load as possible for twenty-four 
hours. As the load comes on the system each morning 
it is picked up by the water stations, which are oper- 
ated on efficient governor openings. One plant is 
known as a “regulating plant” and takes all the fluctua- 
tions in load. The load factor of this plant may be low 
at times since the load swings from no load to full 
plant capacity. The hydraulic stations accommodate the 
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steam generation during the heavy-load period of the 
day and because there would not be sufficient load to 


accommodate the hydro plants during the off-peak 
period should several of them arrive at full head at the 
same time. The amount lost in fuel consumption and 
wasted water would prohibit this plan. 

The ideal arrangement would be one which would 
give steam generation a straight-line curve twenty- 
four hours a day with a hydraulic plant operation on 
the plan mentioned above. As this is not possible 
because of the irregularity of the load, certain changes 
must be made affecting both steam and hydraulic sta- 
tions. It must be decided what portion of the load 
will be carried on steam or water. If steam generation 

reduced below a certain point, the system suffers by 
so lowering the headwater at the various hydraulic 
stations that inefficient operation results. On the other 
hand, if the headwater were continuously maintained 
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load drop during the noon hour, and as fast as the 
power load drops off in the evening the hydraulic capac- 
ity is shut down, thereby allowing the ponds to fill 
up for the next day’s operation. 

During low-water periods when the river flow is very 
small it is primarily essential to keep the headwater of 
the various plants up to crest, since with low heads 
much additional steam is required to build the water 
level up again. If the plants are operated on low head, 
much is lost in efficiency. This problem is handled by 
the Consumers’ Power Company as follows: Accurate 
records of each day’s operation are kept both-in the 
form of a summary of the day’s operation and in hourly 
readings giving operating conditions at each generating 
plant. At midnight, when the total output figures are 
received from each plant by the load dispatcher on 
duty, a perusal of the headwater figures is made com- 
paring them with those taken the previous night. This 
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shows at once whether there has been a loss or a gain 
in the headwater as a whole. It is then decided whether 
it is necessary to operate more or less steam on the 
coming day in order to bring the headwater back to its 
normal level. 

Going further into the scheme of handling water 
conditions, the natural location of the hydraulic plants 
on the Au Sable River is also utilized. The Mio sta- 
tion is about 40 miles upstream from the other plants, 
which are closer together further down the river. This 
means that it takes approximately twenty hours for 
water discharged from the Mio plant to reach the other 
plants below. The water used one day at Mio is used 
the next day at the other four plants. Figures and 
charts have been devised so that it may be accurately 
determined at midnight from the previous day’s out- 
put at Mio just what the value of water on the Au Sable 
River will be for the coming day and just what amount 
may be generated and full heads still be maintained. 

As the total output on the system can be determined 
approximately, definite figures can be obtained on both 
steam and water. Thus there is no guesswork in cut- 
ting in boilers and placing steam units on the line. 

Since certain boilers must be banked during the 
hours from 12 midnight to 5 a.m. in order to carry the 
daily maximum-demand load, the resulting steam plant 
efficiency is often decreased. Boiler operation at any 
steam plant on a poor load factor is seldom necessitated, 
with the exception of the operation of turbines at cer- 
tain times as synchronous condensers to correct the 
power factor. This indicates one of the big problems in 
steam-plant operation. As an illustration of this point, 
during high-water periods it is often necessary to 
operate a steam plant with a large unit on a minimum 
load during the heavy-load period merely to maintain 
voltage. It is also true that an improved power factor 
would not entirely correct this condition since the capac- 
ity effect of the high-voltage line must be considered. 
But were the equipment such that a 100 per cent power 
factor might be obtained during the heavy load period, 
several units would still be required to Operate as 
synchronous condensers during the off-peak period to 
compensate for transmission line capacity effect. This 
condition is not limited merely to one station on the 
transmission system, but involves great expense in 
order to keep conditions normal. 
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The operation of generating equipment for the cor- 
rection of power factor is not limited to steam 
stations. Hydraulic capacity is sometimes operated dur- 
ing both heavy and light load periods daily in order 
to control voltage conditions at distribution centers. 
Several of the system hydraulic units are especially 
equipped for breaking the vacuum in order to be oper- 
ated as synchronous condensers. Breaking the vacuum 
reduces the energy consumption, although approxi- 
mately 200 kw. hourly is required to propel one of these 
units under such conditions. 

Protection to service or insurance against interrup- 
tion is very important and sometimes causes inefficient 
plant operation. When the system is visited by elec- 
trical or sleet storms, steam generating equipment must 
be placed on the line with sufficient boiler capacity 
to handle the load, even though this means backing 
down on the hydraulic plants and wasting water. If 
the storm is severe, boiler capacity is increased at all 
plants and steam units are often operated over long 
periods on light and inefficient loads so that they will 
be ready if any emergency arises. This represents 
a necessary expenditure to insure continuity of service. 


— 
Business Activity Continues to Increase 


NDEX figures upon which the “ELECTRICAL WORLD 
Barometer of Business Conditions in the Electrical 
Industry” is based indicate another record operation 
within the industry during March. Pig-iron produc- 


_tion, generally regarded as the most accurate single 


indicator of productive activity, made a new high 
record in that month, exceeding even the war-time 
production of December, 1918. 

The basic data upon which the “ELEcTRICAL WORLD 
Barometer” is based indicate an increase of 4.4 points 
on the barometer scale as compared with February 
activities. During this interval the industry had grown 
2.2 points, leaving a net increase in activity of 2.2 
points on the barometer scale as compared with 
February. The electrical industry as a whole was 
operating in March at 27.9 points or per cent above 
what would have been the point of seasonal demand 
if growth in the industry had been normal. In 
February it was operating at 25.7 points or per cent 
above the point of normal demand. 
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Industrial Electric Heat Applications—IT 


Types of Ovens and Their Field of Application— Limitations as Re- 
gards Duty and Temperature—Typical Installations Described and 
Operating Results Recorded—Advantages of Electric Heat Applications 


By J. L. McK. YARDLEY 


General Engineer Westinghouse Electric & 
Manufacturing Company 


HERE are many types of ovens for industrial 

heating purposes and each has a well defined 

field for its application. In their use judg- 

ment must be exercised to secure best results 
and the proper type must be selected for the work under 
consideration. In order to bring out some of the com- 
mercial industrial ovens tabulations will be made with 
a brief comment on each type: 

1. Electric range for the household. In connection 
with this application it is interesting to mention that 
over a test period of six months the average monthly 
power consumption for twenty-four families of four 
to six persons each was 100 kw.-hr. 

2. Bread-baking ovens—reel type. One commercial 
size bakes 120 1-lb. loaves in a thirty-five-minute bake, 
which is equivalent to 175 loaves per hour. The input 
is 25 kw., or 7 lb. of bread are baked per kilowatt-hour. 
The loss to maintain the oven at the temperature re- 
quired amounts to from 7 kw. to 8 kw. Larger and 
sectionalized types of ovens will be discussed later in 
their application to bread baking. 

3. Enameling oven. These operate mostly at a tem- 
perature of 400 deg. to 500 deg. F., and there are many 
subdivisions: (a) The kiln type of oven, hand-operated, 
which produces 6 lb. to 8 lb. of work per kilowatt-hour; 
(b) the kiln type of oven, truck-operated, which pro- 
duces 10 lb. to 12 lb. of work per kilowatt-hour; (c) the 
semi-continuous conveyor type, which produces 10 lb. 
to 12 lb. of work per kilowatt-hour; (d) the continuous 
conveyor type with air seal or exhaust fan, which pro- 
duces 25 Ib. to 30 lb. of work per kilowatt-hour. 

In the making of bread, when the reel-type oven is 
used, the reel rotates and every loaf is baked equally 
by the heaters in the bottom of the oven. The oven, 
of course, is completely equipped with automatic con- 
trol. In the continuous-conveyor type, which may make 
1,200 loaves of bread per hour, the bread continually 
passes through the oven. The sectional type is made 
in several sizes, as from twenty to sixty loaves in a 
section. The idea is for the baker to buy one or two 
Sections or hearths according to his needs and then 
add sections later as his bakery grows. Each section 
is heated from top and bottom and is provided with 
independent automatic control. The circuits are con- 
trolled by a motor-operated snap switch, which in turn 
is actuated by a small thermostat in the usual manner 
through the effect of furnace temperatures. 

The heaters in the kiln-type oven are usually mounted 
in a vertical rather than in a horizontal position. The 
fresh air coming in at the top and passing through the 
heating elements at the side of the oven takes up the 
vapors which are heavier than air and is then exhausted 
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*Tiis article is based on an address given by 7 author before 
the l>oronto Section of the A. I. E. E. and the A. S. M. E. 





A CONTINUOUS-CONVEYOR-TYPE OVEN FOR THE 
BUICK MOTOR COMPANY, DETROIT 


from the bottom of the oven. This type of oven is 
largely used in the automobile industry and in furni- 
ture enameling. In some arrangements baffles with slits 
for admitting air to the interior of the oven are pro- 
vided extending from the bottom to the top, and heaters 
are placed behind the baffles. The air inlets are placed 
beneath the heaters and the air passes up through the 
heaters and out through the slits into the baffles and 
into the oven. Fans for supplying the air are installed 
on the top of the oven. 

Smaller ovens of the kiln type are made for hand 
operation. For example, a small oven with interior 
dimensions approximating 3 ft. x 3 ft. x 3 ft. is equipped 
with four 24-kw. oven-type heaters and with the 
degree of heat insulation employed comes up to a tem- 
perature of 550 deg. F. in forty-five minutes. With 
power cut off, the temperature drops in two hours and 
ten minutes to 300 deg. F. Three kilowatts is required 
to maintain this temperature. The oven is designed to 
be operated with full automatic control at a tempera- 
ture of 450 deg. F. The average thermal conductivity 
is approximately 0.8 B.t.u. per inch per square foot 
per degree Fahrenheit. Another size of hand-operated 
kiln type of oven in practical use has interior dimen- 
sions of approximately 4 ft. wide, 4 ft. high and 3 ft. 
deep. 

Ovens of the semi-continuous conveyor type are being 
used extensively in the automobile industry, for ex- 
ample, at the Jordan Motor Company’s plant, Cleveland. 
Here the work coming through the oven is allowed to 
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hang on the conveyor over the drip tank. The work 
then passes into the oven and is baked while the con- 
veyor over the drip tank is being filled again. 

In the continuous-conveyor type, which is extensively 
used, the work goes through the oven continuously. 
One of the largest installations is at the Royal Type- 
writer Company’s plant for the enameling of typewriter 
frames. Another large oven is installed at the works of 
the Buick Motor Car Company in Detroit. This oven 
has a capacity of 1,550 kw. The heating elements are 
all protected by screens. On the entering end they 
are mounted on the side walls and on the exit end on 
the floor. The reason for mounting them on the side 
walls at the entering end is that the work drips to some 
extent while passing through this part of the oven. 
Separate exhaust flues from the oven are brought out- 
side to dissipate the noxious gases. This oven has been 
so satisfactory that it is now being practically duplicated 
in an extension of the same plant. 


SMALLER APPLICATIONS 


The heating element in solder and babbitt pots is of 
considerably different construction from the others 





MOLTEN SALT IS USED IN THIS FURNACE AS THE RESISTOR 
ELEMENT; HEAT TREATMENT OF TOOLS TO 1,450 
DEG. F. PRELIMINARY TO HARDENING 
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used. It may be operated up to a maximum of about 
1,800 deg. F. and hence is applicable for work of 1,000 
deg. F. or perhaps 1,200 deg. F. The 30-lb. preheat 
type of solder pot consists of a cast-iron shell lined with 
l-in. molded insulation. The heating elements are di- 
rectly underneath the cast-iron pot and are insulated 
by 14 in. of “Nonpareil” brick. The brick is placed 
directly in contact with the heating elements and above 
the wire, so that all connections are amply protected. 
With terminals at the bottom it is well arranged for 
conduit attachment. About 1,300 watts is required to 
bring a 30-lb. charge to a temperature desired in fifty- 
five minutes; 650 watts is ample to keep the charge at 
temperature. 


HEAVY-DUTY-TYPE INDUSTRIAL FURNACES 


The heavy-duty type of industrial furnace employs 
heating elements made of nickel chrome alloy. These ele- 
ments are placed in grooved refractories or muffle plates 
of special composition which is a good dielectric and at 
the same time is a good conductor of heat. The heating 
elements, together with the grooved refractories, are 
held in position by T-shaped supports which fit loosely 
into recesses in the sides and roof of bricks. All ter- 
minals and connections between heating elements are 
made on the outside of the furnace. When operating on 
work the temperature of which is within 100 deg. or 
200 deg. of that permissible for the elements, the inter- 
vening muffle plates are eliminated and the heating 
elements are arranged to radiate as directly as possible 
upon the work. It is obvious from the type of construc- 
tion that there is no reasonable limit mechanically or 
electrically to the size to which this type of furnace may 
be built, and that it may have single or double doors. 
In the larger furnaces, of course, a substantial frame- 
work is required to carry the weight, and where heavy- 
duty work is involved the same attention to mechanical 
strength and ruggedness as in fuel-fired furnaces must 
be given. 

The field for this type of furnace is very extended, 
being limited principally by the fact that the resistor 
itself cannot be operated for any appreciable length 
of time at more than 2,100 deg. F. An increasing 
number of these furnaces are being installed. Among 
others, arrangements have recently been made for the 
installation of the following, showing the variety of 
applications: A 60-kw. furnace for the treatment of 
wire, hardening at 1,650 deg. F., tempering at 900 deg. 
F.: a 210-kw. furnace for vitreous enameling at 1,800 
deg. F.; a 33-kw. furnace for lead-bath treatment of 
steel saw blades at 1,600 deg. F.; a 220-kw. furnace of 
car-bottom type for the heat treatment of locomotive 
parts, piston rods, crankshafts, etc.; a 160-kw. pot and 
retort for the refining of sulphur, melting at 350 deg. 
F., distilling at 850 deg. F. 


FURNACE WITH MOLTEN-SALT RESISTOR ELEMENT 


In the extensive search which led up to the develop- 
ment of the industrial heat-treating furnace of metallic 
resistor type, many other types of furnaces were, of 
course, tried out. It is of interest to refer to one or 
two of these which have given satisfactory results in 
practical operation. 

In one of these a molten salt is employed as the 
resistor element. The furnace is used for the heating 
of carbon-steel tools, reamers, etc., at a temperature of 
1,450 deg. F. preliminary to hardening. It consists 
of a cast-iron cylinder 4 ft. high and 4 ft. in diameter, 
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open at the top and filled with firebrick, except for 
a well at the center 9 in. in diameter and 14 in. deep. 
Four blocks of carbon are built into the walls of the 
well, two on each side, and are connected to the elec- 
trical circuit. Power is supplied by a 24-kva., 30-volt 
to 60-volt transformer and switching panel. The fur- 
nace is started by connecting the carbon blocks by 
carbon rods. A mixture of dry barium chloride and 
sodium chloride is fed in and melted by the heat from 
the rods. The rods are then removed and the salts are 
kept molten at temperature by the passage of electric 
current through them. A num- 
ber of advantages have been 
claimed for this type of furnace: 

1. The temperature of heat 
treatment can be altered by 
varying the proportions of the 
salts employed. 

2. For any given mixture of 
barium chloride and sodium 
chloride, or other salt, a prac- 
tically uniform temperature is 
obtained. 

3. The metal under treatment 
is in no danger of burning or 
scaling. 

4. The cutting edge of a tool 
can be heated to any desired 
depth for hardening. 
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extended operation, heading bolts. This furnace is 4 ft. 
long, 3 ft. deep and 4 ft. high over all and is mounted 
on 24-ft. legs. The chamber is 30 in. long, 9 in. deep 
and 20 in. high. It takes from 16 kw. to 40 kw., 1,000 
amp. to 1,200 amp., over a 20-volt to 60-volt range. In 
the operation of heading bolts the input was from 16 
kw. to 22 kw. for small.and medium-sized bars. The 


carbon resistor plates are 6 in. x 24 in. x 2 in. thick, 
and the pile of plates is held together by 200-lb. spring 
pressure. The heating element has been found to handle 
100 kw. safely. 


Water-cooled bronze terminals are pro- 
vided. The roof above the 
element consists of 4-in. x 
4-in. carbon bars covered by 
from 6 in. to 8 in. of carbon 
dust and two layers of insu- 
lating brick. “Carbofrax” 
and firebrick are used in 
the side wall. It was found 
that the element must be 
protected by oil or gas 
flame from oxidization in 
order to have reasonable 
length of life. One gallon 
of oil or 100 cu.ft. of gas per 
day was sufficient. It was 
also found that the life of 
the element could be ex- 
tended materially by chang- 


HEAVY-DUTY TYPES OF INDUSTRIAL FURNACE 


Chromel-metal heating elements are placed in grooved refractories or muffle plates and are held in position by 


T-shaped supports fitting into recesses in the sides and roof, 


5. Labor cost in tool hardening is reduced and pro 
duction increased. 

As has been mentioned, the chromel resistor is 
good for maximum working temperatures above 
approximately 2.100 deg. F. In searching for a 
resistor material which could be used in furnaces for 
applications requiring temperatures above 2,000 deg. 
F.. and after a number of unsuccessful attempts had 
been made to use carborundum or silicon carbide for 
such work, a furnace was devised which shows consid- 
erable promise for the future. In this furnace the 
resistor element consists of a pile of carbon plates held 
together by spring pressure. An experimental furnace 
of this type has been kept at a forging temperature of 
2,500 deg. F. for six weeks at a time and used in an 


not 


which are made of fire brick. 


ing the construction so as to seclude the element from 
the furnace chamber in a trough covered by “Carbofrax” 
brick or by acarbon plate protected by a covering of coke 
dust or granular carbon, and the earlier experimental 
construction is no longer used. 

While the future for this type of furnace in forging 
work looks promising, the same principles have been 
employed in an experimental way in a muffle-type calcin- 
ing furnace and also in a brass furnace, and the inter- 
esting results have been in the brass furnace, with 
an input of 50 kw., 100 lb. of metal in cold pigs has 
been melted in fifteen minutes. 

A review of what has been done and the possibilities 
for the future in high-temperature work could be incom- 
plete without reference to high-frequency inductive 
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heating, by which method temperatures above 2,550 deg. 
F. are readily obtained without carbon being essentially 
associated with the operation of the furnace. This type 
of furnace seems to have a multitude of applications. 
One of these is the melting of metal and alloys where 
low volatilization losses are essential, as in the case of 
molybdenum, platinum, gold and silver alloys. The 
furnace may also be used in graphitization work, when 
the carbon blocks to be graphitized are embedded in 
lampblack or carbon black, or in the heat treatment of 
knife blades and thin steel sheets. One of the miscel- 


HIGH-FREQUENCY INDUCTIVELY HEATED CRUCIBLE FOR 
MELTING PLATINUM, GOLD AND SILVER ALLOYS 


A—Lid; prevents radiation and conduction of heat to the out- 
side, confining heat to the crucible interior. 

B—Electrical coil; carries the current, which produces the heat 
inside the crucible ; coil itself is water cooled, making the furnace 
box cool and comfortable to work with. 

C—Metal; where the heat is generated and left. 

D—Crucible lining; holds the metal and helps keep the heat in 
the crucible. 

E—FElectrical insulation ; 
heat in the crucible. 

F—Heat insulation; keeps the heat in the crucible where it is 
generated. 

G—Terminals ; 
pour. 

H—Box ; for mechanical rigidity and ease of handling. 

I—Table ; supports the electric crucible and provides contact to 
the electrical power supply. 


for protection and to help keep the 


where circuit is broken by lifting crucible to 


laneous applications which have been suggested is the 
manufacture of centrifugal castings. 

In order to provide the high-frequency power re- 
quired for this type of heating, a frequency converter is 
employed for sizes up to 20 kw. per phase. This 
converter consists of an oil-cooled transformer with 
internal reactance, a set of static condensers and a 
metal discharge gap. For larger capacities it seems 
probable that a high-frequency alternating-current gen- 
erator will be required. Such generators have been 
built and are obtainable. The electrical manufacturers 
appear to have no hesitancy about building-this type of 
generator in larger sizes of, say, 200 kw. or 400 kw., at 
a frequency of 10,000/12,000 cycles, and it is probable 
that such capacities will take care of all the applications 
of this type of furnace. 

The future will see a greater application of electric 
heat. Glass annealing will undoubtedly be done to a 
much greater extent by electricity. A total possible 
connected load of 60,000 kw. has been estimated. It is 
considered that the temperature gradients in the mass 
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of homogeneous glass are solely responsible for the 
setting up of strains. Very accurate temperature con- 
trol, such as is obtainable by electrical means, is there- 
fore desirable. This should be within plus or minus 4} 
deg. F., and the temperature required usually lies be- 
tween 1.000 deg. and 1,450 deg. F. 

An interesting account of the boiling of linseed oil 
with electric heat appeared in Chemical and Metallur- 
gical Engineering for Nov. 2, 1921, page 844, and an 
account of the use of electric heat in the Western 
mining industry for the drying of fine concentrates, 
printed in the Engineering and Mining Journal of May 
28, 1921, gave cost figures of from $5.66 to $6.86 per 
ton of water extracted with power at 0.65 cent per 
kilowatt-hour. Many other processes will be electrified, 
owing to the superior quality of product, even with high- 
priced power. Others will be electrified where power is 
cheap or where waste hydro-electric power is available. 

In the textile industry in some localities the slashers, 
the tentering machines and the singeing machines will 
probably be electrified, as well as the dye vats and 
various other apparatus. In considering the extension 
of electric heating into this industry, the following 
advantages have been indicated: (1) More uniform 
heating of liquids, dyes and size; (2) more uniform con- 
sistency of liquids in dye vats, etc.; (3) elimination of 
steam piping and its losses; (4) higher temperature, 
taking the place of additional dry cans in increasing 
production; (5) higher temperatures in calender rolls 
and more uniform temperature throughout rolls than is 
obtainable with steam or gas heat. 

In the paper industry, particularly where power is 
cheap or waste hydro-electric power available, there 
should be further use of electrical heat. This will 
probably be in the cylinders of the board machine, in 
the calenders and in the general steam requirements. 

Even the time-honored limekiln is likely to be invaded 
by the metallic-resistor heating element some time when 
waste or cheap hydro-electric power is available. In 
the modern coal-fired limekiln 500 Ib. to 1,000 Ib. of coal 
is burned per ton of lime produced at a temperature 
between 1,100 deg. and 1,650 deg. F. Industrial engi- 
neers have recently projected an electric limekiln em- 
ploying metallic-resistor heating elements in a locality 
where fuel for the fuel-fired kiln is difficult to obtain 
and some excess hydro-electric power is available, and 
they expect to obtain a ton of lime at an expenditure 
of about 3,400 kw.-hr. 


Germans Seek to Hasten Electrification 


NQUALIFIED public and professional interest is 

centered on the German government’s present efforts 
to circumvent the coal shortage by the electrification 
of all state railways, says United States Consul B. S. 
Hayen, Leipzig, in a report to the Department of Com- 
merce. By demonstrating the superiority in service and 
economic efficiency of electricity over steam it is hoved 
to offset the handicap to German railway transportation 
resulting from the occupation of the Ruhr coal fields 
and the deliveries previously made under the Versailles 
Treaty. Not only railways, but factories, will be com- 
pelled to use electric power, Lack of coal has forced 
the German State Railway Administration to withdraw 
a large number of trains. Even now the remaining 
trains run principally on imported English bituminous 
coal. Leipzig is already the terminus of several 
electrified lines. 
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Man Development in Public 
Utility Companies” 
The Personnel Problem that Confronts Every Central- 


Station Manager—His Responsibility to Either 
Release or Build Up His Men 


By H. A. LEMMON 


Personnel Department, Stone & Webster, Inc., Boston, Mass. 


ROBABLY all central stations have men in their 

employ who are not equipped temperamentally or 
otherwise to gain success in this very exacting business, 
and yet who are gifted in many respects and still young 
enough to prosper in other lines. Perhaps many of 
these were employed at a time when of sheer necessity 
standards were somewhat 


relaxed. Presumably 
they have rendered the 
best service that they 


are capable of giving, and 
if so are clearly entitled 
to sympathetic considera- 
tion. 

Utility managers should 
frankly discuss the situa- 
tion with all such, picture 
to them the probability of 
a greater measure of suc- 
cess in other lines, advise 
with them, and help them 
to become established in 
new activities. One may 
expect that within a rea- 
sonable time the industry 
as a whole will become 
more active. Men will then be in greater demand than 
now, and every effort should be made to assist “misfits” 
in obtaining employment with some other concern con- 
ducting a business more cungenial to them. Even with 
present conditions, it is not clear that the industry is 
making as earnest an effort to accomplish this very 
desirable improvement as it can and should. 

Any one can eliminate many applicants for positions 
as being ill trained or temperamentally unfit, but no 
man can and no system has yet been devised which will 
eliminate all of them. However, certainly two years’ 
observation at most of a young man actually on the 
job and associating with his fellow employees and com- 
ing in contact with people outside should be a sufficient 
time in which to enable one to determine his fitness for 
publie service. If there is any substantial doubt in the 
minds of his superiors, he should be carefully tested and 
considered, and if still found measuring up as anything 
less than desirable, he should be weeded out. Fairness 
to the man himself, if there were no other considera- 
tion, dictates this course. Yet we have not always so 
done, and the fact that we have not is responsible for 
the further fact that unfortunately there is much dead 
wood in many departments of most companies. 

If we do not part company with the undesirable em- 
ployee in the early stages of his employment, we are 
certain to wish to do so later, when perhaps so many 
years have elapsed that we are responsible for a con- 
viction on his part that his position is permanent, and 
that, too, when he has passed the period of mental 


*i°rom a paper read recently before the Stone & Webster managers, 
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HERE is no single problem of utility operation 

today more deserving of executive attention and 
guidance than that of the development of personnel. 
Whether the central-station staff number, twenty-five 
employees or five thousand, the importance of those 
individuals to that organization is equally vital. 
here is a public service corporation, owned by the 
people through share holding, regulated by a popularly 
appointed commission, and dependent for its prosperity 
upon public sympathy and approval. Its employees are 
in constant contact with the people of the community it 
serves, and only by their representation is the company 
known. The kind of men and women who work for and 
speak for the light and power company make the 
character of the company in the mind of all its present 
and prospective customers. The question is how can the 
right kind of personnel be developed? It is this point 
which Mr. Lemmon discusses in this article. 
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flexibility which would have enabled him to begin all 
over. We assume a tremendous responsibility by re- 
taining in our service any newly made employee unless 
we are reasonably certain of his adaptability. It is no 
hardship to discharge a young man from the employ of 
an industry to which he does not belong, but it is noth- 
ing less than a tragedy to turn loose upon the world 
an old man whose long years of employment with us 
have robbed him of ability to adapt himself to other 
conditions. Our industry will avoid this crime against 
the man if it will be more ruthless at the beginning. 

Promotion from time to time and increase in salary, 
however small, are official notice to the employee that 
he is making good. Except in rare circumstances, no 
such notice should be given unless it is a really sig- 
nificant one and will be interpreted by the employee. 

In times gone by some 
utility managers have 
been guilty of recommend- 
ing men for promotion for 
the sole purpose of get- 
ting rid of them. There 
is the typical case of a 
man who was recom- 
mended for, and received, 
five transfers to other 
companies and only after 
. Seventeen years’ service 
was there found a man- 
ager with courage enough 
to proclaim him unsuited 
to the business, and yet in 
going back and interview- 
ing fellow employees and 
superiors who had been 
with him at various parts 
of his career it was learned that he never had been 
desirable in any of his previous positions. 

His first manager admitted this to be true and yet 
recommended him for transfer and promotion. It would 
have been easy to have corrected the mistake of his 
employment when his deficiencies were first discovered, 
inasmuch as he is a man of intelligence and industry 
and doubtless would have enjoyed a reasonable measure 
of success in some other line of business. Moreover, 
he was an unmarried man at the time when his faults 
should have been first discovered and was without seri- 
ous financial responsibilities. Now he is the sole sup- 
port of a mother, a stricken father, and has an invalid 
wife and two children, one of whom is feeble-minded. 
Lack of courage to face an unpleasant duty, or lack of 
interest, has robbed that man and his family of seven- 
teen years of his life—more than that, it has robbed 
him of his chance for a future of reasonable content- 
ment and progress. 

We talk much of accident prevention. We might well 
interpret this to mean the exercise of our best efforts 
to prevent accident to the material welfare of our em- 
ployees—a paralyzing disaster to the daily lives of the 
“misfits.” 

There appears to have grown up in the minds of 
some company officials a feeling that the young man 
sent to them from the headquarters office comes stamped 
with the parent organization’s seal of approval. Such 
is not the case. Six to eight months in the home office, 
under supervisions, may or may not tell the story. 
Many a young man develops traits and characteristics 
in the field of which he gave no visible evidence while 
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in the head office. These young men are on trial, and 
with precisely the same standing as the young men a 
local manager employs. Give them no favors. Judge 
them on their merits, and if found wanting, notify the 
department head from which they were sent. 

No proper manager will recommend for promotion 
any man whom he would not like to keep in his own 
organization. Consciences in the past have sometimes 
been anesthetized by the thought that perhaps the man, 
though a failure with his present manager, would be 
successful if he might be transferred to a different 
environment. This actually occurs just frequently 
enough to prove that the theory is not without founda- 
tion in fact, but it is the exception rather than the rule, 
and in any event we can much better justify losing a 
few good men than we can justify becoming committed 
for the future of many indifferent ones. 

Men are developed by having increased responsibil- 
ities placed upon them—ordinarily through promotion 
in the company with which they are connected or by 
transfer to a similar position in a larger company. 
Transfers are expensive to all parties concerned, but 
many years’ experience of the Stone & Webster organi- 
zation has demonstrated their efficiency and their 
desirability. They are rendered extremely difficult, 
however, in many instances by managers demanding a 
finished product to fill their open positions, instead of 
being content with a man who has had some experience 
but who, above all, can quickly grow into his new work. 
Unless the new job is actually a bit bigger than the 
man who is transferred to it, nothing whatever has been 
gained by the change except the filling of a position, 
while on the other hand an opportunity for man-devel- 
opment has been lost, perhaps for years. Every com- 


pany must be a training school in continuous operation. 

If we might take any given company and start fresh, 
selecting its new personnel from any and all available 
sources, the problem of building up that particular 


organization would be extremely simple. However, 
there is no such happy and easy solution. What we 
actually have to do in practice is to take such units as 
we now possess—inefficient and otherwise—working 
each over into the things he can do best and thereby 
shape all into a smooth-working machine. Some of our 
own companies present remarkable illustration of the 
possibilities of creating an unusually strong organiza- 
tion without any stars in the cast. 


SUPERVISING AND GRADUATING MEN 


Supervision is the magic formula for producing re- 
sults in either man or property development, but as 
applied to men it doesn’t mean sleuthing and, above all, 
it doesn’t mean nagging. The failures of employees’ 
associations, clubs and benefit societies, staff confer- 
ences, company spirit and cohesion and so on are almost 
invariably due to lack of the right sort of supervision. 
One cause of man failure in industry as a whole—and 
perhaps to a considerable extent in our own—is a 
natural tendency to set aside a considerable group of 
employees as occupying merely minor positions. In 
the public utility business—both from a standpoint of 
public relations and man development—there is no such 
thing as a minor position. 

It has been said that if we very materially raise the 
standard of our personnel we cannot hold many of the 
best of our recruits—that they will not be able to 
advance as rapidly with us as their talents merit, and 
that therefore we shall find ourselves in the position 
of training men for other institutions. Even so, we 
can view many things with less equanimity than a situ- 
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ation in which our personnel shall be largely made up 
of brilliant young men who, having been trained in 
both the Stone & Webster spirit and ideals, will often 
enter into commanding positions with other great lead- 
ers in industry and still retain their affection and their 
regard for our organization. Promoting men out of our 
organization into better positions with others—under 
proper conditions—is not to be contemplated with alarm 
but with pleasurable anticipation. 


Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 


Relative Fields of Space Radio and Carrier Current 


To the Editors of the ELECTRICAL WORLD: 

I was very much interested indeed in the article by 
R. C. Denny of the San Joaquin Light & Power Cor- 
poration regarding its experience with radio telephones. 
The article is an excellent one and is timely. 

In my opinion, a sufficiently strong case could have 
been made for the radiophone without putting 
arbitrary limitations on the carrier-current system. 
The carrier-current system will not, of course, meet 
all needs. However, we do not know its limitations 
even in the present first stage of development, and we 
should not therefore set up any limitations on its use 
at this time except the one limitation that there must be 
only conductors running between the two points between 
which we desire to communicate. 

The article brings out the long distance over which 
broadcasting has been heard and the number of these 
long-distance receptions. It would be very interesting 
to know also how reliable the radio communication will 
be between the stations during the summer period when 
static is bad, and most particularly during lightning 
storms. Lightning is one of the major causes of trans- 
mission and station trouble in many districts, and a 
communication system which is put in with the idea of 
functioning at the time of electrical trouble when other 
means of communication have been interrupted should, 
of course, have very nearly 100 per cent reliability 
at these particular times. 

The use of a loop receiving set with possibly some 
added features to improve selectivity works in the 
direction, of course, of reducing the effect of static. 
It is probably safe to say, however, that even the loop 
receiver will not permit completely reliable communica- 
tion unless the received signal is exceptionally strong. 
It would seem that a 50-watt transmitter would not 
give a sufficiently strong signal over a distance of 135 
miles to permit reliable communication during storms 
in that vicinity. 

In this particular regard the carrier-current system 
appears to offer greater reliability than the radiophone 
system. 

The radiophone will undoubtedly be used by a large 
number of companies operating over long distances, 
and the choice between a straight radio system and a 
carrier-current system can only be properly made after 
all elements that have a bearing on the case have been 
considered. We should not set up arbitrary limita- 
tions for either system and discard it on _ these 
assumptions. 

The estimate of $1,000 per set, including transmitter 
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and receiver, is perhaps a little modest when all costs, 
including erection, are considered. However, the ex- 
pense of $2,000 or $3,000 is small if it results in restor- 
ing service more quickly just a few times a year on a 
system of any magnitude. 

The extension of the use of the carrier system can be 
made more rapid by continued reference to the installa- 
tion of this means of communication as additional 
companies adopt it. This would be accomplished, of 
course, by each company submitting its experience in 
an article on the application of carrier current to its 
system when the system is installed. E. P. PEcK, 

General Superintendent Electrical Department. 
Utica Gas & Electric Company, 
Utica, N. Y hei aan della ahs 
The World’s Greatest Reservoirs 


To the Editors of the ELECTRICAL WORLD: 

My attention has been called to a letter by Wilhelm 
Fleischer, supervising engineer for the Norwegian 
Hydro-Electric Nitrogen Company, Norway, which ap- 
pears in your issue of April 21, 1923, page 922. Mr. 
Fleischer states that his company has in Telemarken, 
Norway, the second largest reservoir in the world, the 
capacity being given as 768,000,000 cu.m. 

Let me point out that the Quebec Streams Commission 
completed in the year 1917 what it asserts to be the 
largest storage reservoir for power purposes in the 
world. The Gouin Storage Dam, in the upper part of 
the St. Maurice River watershed, in the Province of 
Quebec, Canada, assures the control of the water which 
is supplied from a drainage area of 3,650 square miles 
(9,456 sq.km.). The reservoir created by this dam has a 
capacity of 160,000,000,000 cu.ft. (4,500,000,000 cu.m.), 
and its area is 300 square miles (780 sq.km.). 

The Gouin reservoir is twice as large as the Assuan 
reservoir. O. LEFEBVRE, 


Quebec Streams Commission, Chief Engineer. 

Montreal, P. Q. 

[The following tabulation of the approximate capacities 
of the largest reservoirs in the world is of interest in this 
connection. It is possible that some large European reser- 
voirs are not included. The capacities are stated in millions 
of gallons. The figures for the American dams were com- 
piled by the Engineering News-Record. That for the Assuan 
Dam is derived from an article in the Engineering News 
for Sept. 30, 1909, by F. H. Fowler, who puts the storage 
capacity of the reservoir before its enlargement at 795,000 
acre-feet. According to the Encyclopxdia Britannica, the 
raising of the dam, completed about twelve years ago, 
increased the former capacity two and a half times. This 
factor applied to Mr. Fowler’s estimate figures out as 
indicated below, making the Assuan basin rank fourth in 
size. The Encyclopedia Britannica’s own figure for the 
entire 200-mile reservoir created in the Nile was 3,750,000 
millions of cubic feet with the old dam. Multiplied by two 
and one-half and converted to gallons this gives the enor- 
mous figure of 70.312,500 millions. Obviously, estimated in 
way the Assuan reservoir is not comparable with any 
other. 


baowe a Millions of 


~ Millions of 


Gallons Gallons 
Gatun (Panama).... 1,373,000 Moosehead Lake 
Gouin (St. Maurice ho” Breer rere 177,000 
_River, Quebec) ... 1,200,000 Rinogenus (Maine).. 157,000 
Elephant Butte (New Clear Lake Klamath 
MORO 55s Suis. 863,000 COROMOED)  o.dé 60.00 150,000 
Assuan (Nile River) . 650000 Shoshone (Idaho) 149,000 
Roosevelt (Arizona) . 425,000 Ashokan (New York) 132,000 
Pathfinder (Wyom- Twin Lakes (Maine) 123,000 
NG) ussiey plisea?s & om bie 349,000 Hebegen (Montana). 115.000 
Lake _ Winnibigoshish Tirso, not completed 
(Minnesota) ..... 338,000 (Sardegna, Italy). 110,000 
Jac kson Lake (Idaho) 276,000 Medina (Texas) ... 98,000 
Burrinjuck (Austra- Big Meadows (Cali- 
SOD ieee ee eS 252,000 SEE os ovine alaete 96,000 
Leech Lake (Minne- Bridgewater (North 
ROCK DL san 2 Wakeman 247,000 2 RR ee 94,000 
Mosvand, Telemarken Lahontan (Nevada). 94,000 
(Norway) ...:.2... 91,000 


203,000 


Arrowrock (Idaho).. 





Of these dams the last-named, at Arrowrock, Idaho, is the 
ighest. It measures 354 ft. to the top of the parapet 
wall.—EpITors. ] 


ELECTRICAL WORLD 


1093 


Underground Transmission at 150,000 Volts 


To the Editors of the ELECTRICAL WORLD: 

The Pacific Coast practice of joining distant power 
stations by a network of tie lines and operating them 
as a unit has gradually spread eastward until it has 
invaded the populous regions where electrical trans- 
mission must be of necessity by underground cables. 
The interest now being shown in “superpower systems” 
indicates that the near future will see an important 
demand for insulated cables of increasingly higher 
voltages. 

The city of Paris has a 60,000-volt system using 
single-conductor cables, and a large system in the Middle 
West is now contemplating 132,000-volt underground 
transmission. The day when 150,000-volt underground 
systems will be required is not far distant. 

A well-known professor of electrical engineering told 
his students that the problems he gave them differ from 
those they would encounter in practice in that the 
former. were always capable of solution whereas the 
latter seldom were. Then, with a twinkle in his eye, 
he added that insoluble problems could generally be 
solved by eliminating certain unessential conditions 
which had been unconsciously assumed and thereby con- 
verting them into soluble problems. The insoluble pro- 
blem of cable engineering is to make insulation of a 
fixed thickness and slowly improving quality carry 
greater and greater transmission voltages. The unes- 
sential condition in this case is the assumption that the 
transmission voltage cannot be raised without putting 
a greater stress on the insulation. Years ago, however, 
the invention of the three-phase system with grounded 
neutral enabled the transmission voltage to be raised 
73 per cent without increasing the stresses in the in- 
sulation, proving this assumption to be unnecessary. 

A. M. Taylor* has carried this idea further, first by 
conceiving of a six-phase instead of a three-phase sys- 
tem which would increase the ratio from 1.73 to 2.0. 
He then amplifies this scheme by resolving each phase 
of a three-phase star into six components 60 deg. apart 
by bringing the other two phases into play through 
special transformers. He thus obtains an eighteen- 
phase system for which six three-conductor cables are 
required. The transmission voltage then becomes three 
and one-third times the voltage between adjacent 
phases, so that 45,000-volt insulation may be used for 
150,000-volt transmission. 

Mr. Taylor proposes to use concentric three-conductor 
cables, but all the advantages of the scheme would not 
be lost if ordinary triplex cables were used, as its es- 
sence is to place conductors between which the diam- 
etric voltages are imposed in different cables and thus 
split the insulation into separate elements. Mr. Tay- 
lor’s paper is largely devoted to an extended and some- 
what complicated account of this idea. The details of 
his calculations may be questioned by American engi- 
neers who are prepared to operate their cables at higher 
temperatures and stresses than he assumes, but the 
general idea is well worth consideration where the com- 
plication of transformers and switching apparatus 
which is involved is not too serious a factor. 

The real interest in the scheme is the idea of raising 
the transmission voltage to such a high value compared 
with the voltage between conductors. Perhaps other 
and simpler ways of doing this may be devised. 


WILLIAM A. DEL Mar, 
. Chief Engineer. 
Habirshaw Electric Cable Company, Inc., 
Yonkers, N. Y 





*Journal I. E. E., London, February, 1923. 
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| Central Station and Industrial Practice 
Installation, Operation, Maintenance, Test and Repair of 


Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 





Protection for Frequency- 
Changer Sets 


HERE two systems of different 

frequencies are tied together 
through frequency changers it is 
difficult to provide relays which will 
protect the machines against over- 
load and at the same time permit an 
interchange of power between the 
systems. The Central Arizona Light 
& Power Company has recently per- 
fected a novel device for overcoming 
these difficulties. It consists of a 
small phantom synchronous motor- 
generator set and a contact-making 
synchroscope, shown in the accom- 
panying illustrations. 

The city of Phoenix, Ariz., is sup- 
plied with power from two sources, 
one source comprising a group of five 
hydro-electric plants, part of the 
reclamation system of that vicinity, 
which deliver energy over an 80-mile 
line. This system, with an aggregate 
rating of about 19,000 kw., operates 
at 25 cycles. The Phoenix company 
converts. this 25-cycle power to 60 
cycles for local distribution by 
synchronous motor-generator — sets 
and rotary converters with a total 
rating of about 4,500 kw. Power is 
also obtained at 60 cycles from the 
hydro-electric and steam plants of 
the Arizona Power Company over an 
85-mile line. This system has a total 
capacity 


of 12,000 kw. and is tied 
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FIG. 1 (ABOVE)—SCHEMATIC DIAGRAM OF PHAN- 
TOM MOTOR-GENERATOR AND SYNCHROSCOPE RELAY 
FIG. 2 (AT RIGHT)—DIAGRAM OF 
25-CYCLE AND 60-CYCLE STATION CONNECTIONS 


CONNECTIONS. 
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PHANTOM MOTOR-GENERATOR SET WITH 


CONTACT-MAKING SYNCHROSCOPE 
PROTECTS FREQUENCY CHANGERS 


into the Phoenix buses. The motor- 
generator capacity at the Phoenix 
plant is in several units, so that at 
times less than 1,000 kw. is in serv- 
ice to hold in synchronism a 25-cycle 
system of 19,000 kw. and a 60-cycle 
system of 12,000 kw. Exchange of 
power is sometimes desired from one 
of these systems to the other through 


the motor-generator sets. When 
either system experiences severe 
transmission disturbances or devel- 


ops a sufficient fluctuation of speed by 
reason of overload, the motor-genera- 
tor sets, being of insufficient capacity 
to, hold the other system in syn- 
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chronism, are thrown out of step, 
subjecting the station apparatus to 
severe strains. These strains were 
such that the slot wedges of the 
generator stators have been pulled 
out and the cement grouting under 
the bedplates driven out for a dis- 
tance of several 
feet. Reverse- 
current relays in 
both of the incom- 
ing line could not 


be employed to 
protect the fre- 
quency changers 
from these 


strains because of 
the desire at 
times to exchange 
power between 
the two systems. 
After ineffectual 
efforts to obtain 
a relay which 
would permit the 
flexible operation 
desired and at the 
same time protect 
the motor-genera- 
tors, the appara- 
tus described 
here was devised 
by H. L. Aller, 
vice-president of 
the company. A 
small synchronous 
motor - generator 
set was built, the 
25-cycle motor of 
which is operated 
from the 25-cycle 
buses. The 60- 
cycle generator 





FREQUENCY- 
has but one phase CHANGER 
winding, correctly PANELBOARD 


placed to corre- 

spond with the windings of the large 
frequency changers. This winding 
is connected to one winding of an old 
synchroscope, the coils of which would 
permit of continuous excitation. The 
other winding of the synchroscope is 
connected to the corresponding phase 
of the 60-cycle station bus. The 
phantom generator is not paralleled 
with the 60-cycle system, and, being 
without load, the synchroscope shows 
at all times the difference in phase 
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relation between the two generating 
systems. When either system begins 
to lag in speed, the synchroscope 
needle is deflected from its zero or 
normal position, the direction of de- 
flection being dependent upon the 
relative speeds or frequency of the 
two systems. The exact position of 
the synchroscope needle when the 
frequency changers are pulled out of 
step was ascertained by trial, and 
contact-making plates were placed in 
the synchroscope face at these posi- 
tions. When the needle touches plate 
A (Fig. 1) a positive acting relay, 
through the station storage battery, 
opens all of the switches connecting 
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the Phoenix station to the 25-cycle 
system, leaving the Phoenix load con- 
nected to the 60-cycle system. The 
reverse action of the synchroscope 
makes contact with plate B and in 
like manner isolates the 60-cycle 
system, leaving Phoenix feeding 
from the 25-cycle system. An ex- 
change of power can be effected from 
either system to the other up to the 
point when the motor-generators 
would pull cut of step, at which point 
the system being fed is thrown off 
and entirely disconnected. 
W. C. HORNBERGER, 


Assistant General Manager. 


Central Arizona Light & Power Company, 
Phoenix, Ariz. 





Extracts from Operating Code 


By FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 


Operating Centrifugal Pumps 
for Boiler Feed 


HE discharge and suction valves 

of boiler-feed pumps of the cen- 
trifugal type may be kept open be- 
cause a check valve is placed on the 
outlet of all such pumps. The equa!l- 
izing connection is placed on the 
pump to help balance the thrust 
along the shaft and thus relieve the 
thrust bearing of some of its work. 
The pressure regulator is not placed 
in service until the pump is deliver- 
ing proper pressure to prevent erratic 
action while the pump is coming 
up to speed. When the regulator is 
cut in, the steam line is opened be- 
fore the water line, to prevent an 
unbalanced water pressure in the 
regulator from closing off the steam 
in the turbine. Usually a cold-water 
spray line is tapped into the pump 
suction, the function of which is to 
admit cold water to the pump when it 
becomes vapor-bound from pumping 
hot water. The valve of this spray 
line should be kept closed except 
when it is needed, because, when 
open, the water going to the boiler is 
undesirable, lowered in temperature 
and is also not metered. The follow- 
ing instructions for starting and 
shutting down boiler-feed pumps of 
the centrifugal type are part of the 
operating code of the Philade!nhia 
Electric Company, from which they 
have been abstracted: 


STARTING 


1. See that the pressure gage on the 
discharge side of the pump is operating. 

2. See that the suction valve is open. 

. See that the discharge valve is 
open, 

‘. See that the pressure regulator 
valves are closed. 


5. See that cooling water is on the 
bearings and seals. 

6. Start the turbine or the motor and 
bring up to working pressure. 

7. See that the proper pressure is on 
the equalizing pipes to balance the 
thrust. 

8. Inspect the oil system. 

9. Open the steam-line valve to the 
pressure regulator. 

10. Open the water-line valve to the 
pressure regulator. 

11. Adjust the regulator to give the 
proper differential between the feed 
pressure and the steam pressure. In 
case of running pumps in parallel, the 
load may be equalized by partially clos- 
ing the suction and discharge valves 
on the pumps which are taking the 
most load. 

12. Open the spray-line valve if the 
pump becomes steam bound. 


SHUTTING DOWN 


1. Close the spray-line valve, if open. 

2. Shut down the turbine or motor. 

3. Close the steam-line and water- 
line valves to the pressure regulator. 

4. Shut off the cooling water from 
the bearings and seals. 

5. Close the suction and discharge 
valves, if the pump is to be dismantled. 





Method of Paralleling Phase- 
Balancer Exciters 


HEN operating two or more 

phase converters with voltage 
balancers in parallel, it is also de- 
sirable to parallel their exciters and 
auxiliary exciters, so that the load 
will be equally divided among the 
converters. The following instruc- 
tions have been abstracted from the 
operating code of the Philadelphia 
Electric Company and apply in par- 
ticular to the phase-converter instal- 
lation at the Schuylkill No. 2 station. 
Instructions for starting and shut- 
ting down phase converters were 
given in the last issue of the ELEc- 
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‘ RICAL WORLD, under “Extracts from 
an Operating Code, page 1042. 

Paralleling phase-balancer exciters 
and their auxiliary exciters: 


1. Close the field switches for No. 1 
and No. 2 auxiliary exciters in the 
“down” position. This is an interlock 
on the “close” control circuit for the 
equalizer breakers and the balance- 
exciter tie breaker. 

2. Push the button-type control 
switch “in” and hold until both red 
indicating lamps show that the equal- 
izer breakers and the balance-exciter 
tie breaker have closed. 

3. See that all limiting resistance 
switches are open. 

4. Close the two field switches for 
the auxiliary exciters (mentioned in 
No. 1) in the “up” position simultane- 
ously. The phase-balancer exciters and 
their auxiliary exciters are now in 
parallel. 


To “cut apart” phase-balancer ex- 
citers and their auxiliary exciters: 


1. Pull the button-type control switch 
“out.” The equalizer breakers will open 
simultaneously as indicated by both 
green lamps. 

2. Either or both of the field switches 
for the auxiliary exciters may now be 
closed in the “down” position. 

To feéd No. 1 phase-balancer field 
from No. 2 balancer-exciter, or vice 
versa: 

1. Close No. 2 balancer-exciter cir- 
cuit breaker if starting No. 1 phase 
balancer, or vice versa. 

2. Push the _ button-type control 
switch “in.” The red lamp should in- 
dicate that the balancer-exciter tie 
breaker is closed. 

3. Proceed according to Rules 12 
to 17 inclusive of “Phase Converters 
with Voltage Balancers” (ELECTRICAL 
Wor_p, May 5, page 1042). No. 2 bal- 
ancer-exciter is now feeding No. 1 
phase-balancer field, or vice versa. The 
interlock is so arranged that only one 
phase-balancer set can be fed with this 
connection. 

Resuming normal operation, cr 
shutting down with this connection: 

1. Close the auxiliary exciter-field 
switch in the “down” position. 

2. Proceed to shut down the phase 
balancer or to return to the normal 
method of operating. 

3. Pull the button-type control switch 
“out.” The green lamp should indicate 


that the balancer-exciter tie breaker 
is open. 


What Should Be the Proper 
Distribution Voltage? 
OUR-WIRE distribution at 4 000 
volts is generally favored. and 

companies that are not now distribu- 

ting at this voltage are rapidly adopt- 
ing it, according to the opinions ex- 
pressed at the recent meetings of the 
sub-committees of the Technical Sec- 
tion of the Pacific Coast Electrical 

Association. Greater capacity of 

existing circuits, better voltage reg- 

ulation and the fact that 2,300-volé 
transformers on the lines can be 
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utilized by connecting between phase 
wires and neutral are the factors in- 
fluencing this preference. Some en- 
gineers favor one three-phase reg- 
ulator for four-wire, three-phase, 
4,000-volt circuits, while others feel 
that satisfactory regulation can be 
obtained with one regulator. 

The city of Los Angeles feels that 
4,000 volts is not the answer to the 
city distribution problem and has 
adopted a 4,800-volt, three-phase, 
delta-connected system for its dis- 
tribution, and transformers, reg- 
ulators and other equipment are 
being purchased for this voltage. 
All transformers being purchased 
are insulated for 7,500 volts to 
ground so that the system may later 
be changed over to four-wire star 
operation if load conditions warrant. 


FIELD EDITOR ELECTRICAL WORLD. 
San Francisco, Cal. 





Increased Coal Output by 
Better Mine Lighting 


S A RESULT of using six times 

the ordinary strength of illu- 
mination (the miners’ standard elec- 
tric lamp) the increase in coal out- 
put reached nearly 15 per cent, ac- 
cording to an investigation carried 
out in a Lancashire (England) coal 
mine on behalf of the Institute of 
Industrial Psychology. The more in- 
tense light was carried by men who 
had volunteered for the work. One 
of these carried the heavier lamp to 
the coal face during eight weeks with 
the following results: Average out- 
put per man per shift before use of 
big lamp, 2.47 tons; average output 
with new lamp, 2.83 tons, or an in- 
crease of 0.36 ton. The percentage 
improvement is 14.57 per cent. These 
figures refer to two men working 
together. 

Deductions for dirt during the 
eight weeks’ use of the big lamp de- 
creased by 3.5 tons, equivalent to a 
reduction of 21.87 per cent. The man 
was now instructed to return to his 
ordinary lamp, and the following 
figures were obtained after a further 
eight weeks: Average output per 
man per shift during use of big 
lamp, 2.83 tons; average output per 
man per shift after use of big lamp, 
2.57 tons, or a decrease of 0.26 ton, 
or 9.2 per cent. Deductions for dirt 
during this period increased by 5.95 
tons, equivalent to an increase of 47.6 
per cent. 

As the workers in close proximity 
to these two men had no marked 
change of output, it seems reasonable 
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to suppose that the cause of the in- 
crease was better illumination. It is 
suggested in the report of the inves- 
tigation that the weight of the stand- 
ard lamp might be doubled without 
proving a serious handicap to the 
miner. Such bright light would allow 
a margin of intensity which would 
permit diffusion of the light by 
means of a slightly opaque cylinder 
and thus add to the miners’ comfort 
and powers of vision. 


FIELD EDITOR ELECTRICAL WORLD. 
New York, N. Y. 





Radio Used to Locate 
Line Trouble 


ADIO communication is destined 
to play a vitally important part 
in maintenance of continuity of serv- 
ice on high-tension power transmis- 
sion lines in the future, in the opinion 
of operating officials of the Northern 
States Power Company. This newest 
form of communication already has 
been used successfully by the com- 
pany in quickly locating “trouble” 
on its lines, and it has proved greatly 
superior to the wire telephone method 
previously used. 

When the two St. Croix transmis- 
sion lines tripped out at 1:55 
p.m. on Jan. 30 both telephone 
lines to St. Croix were put out of 
commission. F. J. Gerlich, superin- 
tendent of the service department, 
lost no time in getting to the radio 
set and upon tuning in immediately 
heard the wireless operator at St. 
Croix calling Minneapolis. By means 
of radio-telephone communication the 
trouble on the transmission lines was 
quickly cleared up, and both lines 
were back in service by 2:05 p.m. 
(within ten minutes). Wire tele- 
phone communication was not re- 
established until half an hour later. 


SEVERAL NEW STATIONS TO BE 
CONSTRUCTED SOON 


Radio communication has_ been 
established between the St. Croix 
Falls hydro-electric plant and the 
Minneapolis office for several months, 
and a complete transmitting set now 
is ready for installation at the Coon 
Rapids hydro-electric station, 17 
miles from the Minneapolis headquar- 
ters building. Plans are under way 
for installation of a high-powered 
station at Mankato, after which sta- 
tions probably will be installed at 
Eau Claire, Wis.; Montevideo and 
Faribault, Minn., and eventually at 
Sioux Falls, S. D. It is expected to 
have the station at Eau Claire, and 
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possibly the one at Montevideo, 
operating before the end of 1923. 

The stations at Minneapolis and 
St. Croix are rated at 100 watts and 
use five 50-watt tubes—two tubes 
serving as oscillators, two as modu- 
lators and one as a speech amplifier. 
The circuit which is employed is 
known as a Colpit-Heising circuit, 
and the tubes are so arranged that 
one, two, three or five may be used, 
depending upon the power required 
for communication with the desired 
station. Motor-generator sets, rated 
at 750 watts and delivering 1,000 
volts direct current, are used to de- 
liver the required power to the sets. 

These two stations are equipped 
for both telephone and telegraph 
communication, although they are de- 
signed primarily for the use of the 
telephone. Both sets are licensed for 
operation on a wave length of 525 m. 
and are in charge of licensed com- 
mercial operators. 

The receiving sets are standard 
Westinghouse type RC single-circuit 
receivers. The Minneapolis station 
is equipped with a loud speaker ané 
power amplifier, making it unneces- 
sary for the operator to wear head 
telephones while operating the set. 


FIELD EDITOR ELECTRICAL WORLD. 
Chicago, Ill. 





Is Megger Insulation Test 
Too Exacting? 


FTER an experience with the use 

of a megger for testing the in- 

sulation of a direct-current exciter 

and its wiring, which was put out of 

commission by a flood, it is the 

writer’s opinion that the test is too 
exacting. 

After the above accident occurred 
the exciters tested grounded both 
with megger and magneto. The 
armatures were removed and were 
prepared for a drying-out process 
with electric heaters, the field wind- 
ings being subjected to the hot blast 
from the transformer core drier. The 
wiring from exciters to switchboard 
was installed in conduit and was also 
grounded. After seventy-two hours’ 
drying the exciter armatures tested 
clear of grounds, but the field coils 
still showed a ground, although not 
a serious one. As the accident at 
this station crippled us considerably, 
it was decided to put the machines 
back in operation for a test run with- 
out removing the grounds. After 
a six-hour run the machines were 
put in operation under full load. 
After a twelve-hour run a megger 
test still showed a ground on the ex- 
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citer, although a test made two 
weeks thereafter failed to show a 
ground anywhere in the system. Had 
we waited until the megger tested 
clear we believe we should have been 
delayed for several days more. As 
you know, a central station man will 
take a chance to restore service that 
would be condemned by a factory 
service man. S. G. HUNTER, 


Operating Manager. 
Malone Light & Power Company, 
Malone, N. Y. 





Grounding Chain Practice 


Standardized 


ITH the purpose of insuring 
VA colt practice in the use of 
grounding chains by linemen, the 
Public Service Company of North- 
ern Illinois has issued a set of rules 


Ground Wire 
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the recognized routine should be com- 
plied with. Furthermore: 

If the line is reported dead by recog- 
nized authority, the party about to do 
the work will proceed to ground the 
line. Rubber gloves should always be 
worn when handling hand lines and 
chains while the latter are being placed 
on the transmission line. When the 
grounding is made by means of chains, 
the chains must be kept taut or no 
protection is afforded by them, and the 
following rules must be observed: 


1 Class A and B single-circuit con- 
struction with ground wire, with 
or without distribution lines on 
same poles. 

A single length of chain 25 ft. long 
with a hand line of suitable length, 
strength and insulation attached to 
each end appears to be the most suit- 
able for grounding and shorting on 
these types of line construction. This 
is to be applied as follows: 

One hand line will be thrown over 


Hand 

Line : 
Ground \ 

cormectiornn\S& 
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come in contact with the chain or the 
line conductors until all the conductors 
and ground are in good contact with 
each other through the chain. 


2. Lines without ground wire. 

A chain of such length to reach 
across all conductors and extend to 
ground will be used. For this pur- 
pose a sufficient number of the 25-ft. 
lengths should be coupled together to 
furnish the necessary length. One end 
of this chain is to be clamped to an 
established ground and a hand line 
attached to the other end of the chain. 
The hand line will then be thrown 
over all the wires and the chain pulled 
into contact with at least the two out- 
side conductors, as shown in Fig. 4. 
The hand line will then be thrown over 
the remaining wire by throwing the 
hand line up between the two line wires 
with the wide spacing and the chain 
pulled taut, as in Fig. 5. 


3. Other types of construction. 
Methods of grounding other types of 








Ground Wire 





accompanied by a diagram. These 
orders are the result of considerable 
experimental work by the testing de- 
partment of the company to de- 
termine the most suitable method of 
grounding lines. 

The instructions describe in de- 
tail and by blueprint just how chains 
are to be applied to the line under 
various types of construction with 
and without the overhead ground 
wire. If properly applied, full and 
complete protection against acci- 
dental energizing of lines from any 
cause while work is being performed 
on them is provided in the grounding 
chains. The instructions to linemen 
read as follows: 

Whenever it is desired to take any 
transmission line out of service in 
order to repair or do any work on it, 


Chain 


Hand L 


COMPLETE PROTECTION AGAINST ACCI- 
DENTAL ENERGIZING OF LINES AF- 
FORDED BY GROUNDING CHAINS 


Various types of line construction used 
by the Public Service Company of North- 
ern Illinois and the method of using chain 
to ground each one. All grounding meth- 
ods shown are started from the left side of 
the pole excepting chain No. 1 in Fig. 7. 


all the wires, including the ground 
wire, and the chain pulled over these 
wires to make contact as shown in 
Fig. 1, a good strain being main- 
tained on the chain and hand lines 
throughout this procedure. The first- 
mentioned hand line should then be 
thrown over the remaining wire and 
the chain pulled taut as shown in 
Fig. 2, or pulled into contact with the 
remaining wire while taut, as shown 
in Fig. 3. Precaution should be taken 
to keep the chain away from any 
distribution lines at any stage of the 
work. Gare must also be taken not to 





construction in use in the Public Serv- 
ice Company territory are shown in 
Figs. 6, 7 and 8. Fig. 7 makes use of 
two separate grounding chains. If a 
distribution line is attached to the 
poles carrying a transmission line upon 
which it is intended to place a ground, 
it is necessary that the chain be kept 
clear of the distribution lines at all 
times. 

When the line conductors are to be 
parted or are already separated, one 
chain should be placed on either side 
of the place where work is being done 
if there is the remotest possibility of 
either end of the line becoming ener- 
gized from any source whatever. After 
the work is completed, chains must be 
removed from the line first, before be- 
ing disconnected from ground, and line 
cleared and put under orders of the sys- 


tem operator. ALFRED HERZ, 
Engineer of Tests. 
Public Service Company of Northern 
Illinois, Chicago, Ill. 
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FIG. 1—PREZENT FORM OF RECORDING INTERRUPTIONS ON ALABAMA SYSTEM, ON WHICH DATA FOR EACH 
TRANSMISSION LINE ARE CLASSIFIED BY DATE, CAUSE AND DURATION 


Analyzing Causes of 
Interruptions 


O MINIMIZE interruptions of 
service the Alabama Power Com- 
pany requires that very accurate 
records be kept of interruptions, 
their cause and duration, so that ef- 
forts can be made to prevent their 
repetition. Now the records are kept 
in the form shown in Fig. 1. This 
form is considered preferable be- 
cause it tells at a glance what out- 
age any customer on any line has 
suffered, its cause, duration, etc. 
Once a year this information is re- 
capitulated in the form shown in 
Fig. 2 so that the most serious causes 
of interruption can be attacked and 
removed. 
As indicated by the form in Fig. 1. 
now in use, records are kept for each 
line. Interruptions of service on the 


whole line are classified by date, 
time, cause and duration. Opposite 


-each space are places for showing in- 


terruptions to individual customers’ 
service, their cause and duration as 
well as any remarks pertaining to 
any unusual conditions encountered. 


POLES, GUYS AND CROSSARMS Most 
VULNERABLE PARTS 


As may be seen from Fig. 2, which 
recapitulates the serious interrup- 
tions of the year 1920, the most seri- 
ous interruptions on the 110,000-volt 
lines from the viewpoint of duration 
were due to poles, guys and cross- 
arms. These were extremely unusual 
cases of trouble, however, as the two 
interruptions thus ascribed were 
both caused by a cyclone on April 
20, 1920, which destroyed two struc- 
tures on the Huntsville line and five 
structures on the Sheffield line, caus- 


INTERRUPTION RECORD 


ing lines to go out for a total of 
3,720 minutes as noted. In terms of 
number of interruptions, lightning 
was the most serious cause. On the 
110,000-volt, 44,000-volt and 13,200- 
volt buses the most serious cause of 
interruptions from the viewpoint of 
duration and number was trouble on 
other sections of the system, as dis- 
tinguished from trouble on the buses 
themselves. The same was true on 
the distribution system. The degree 
of seriousness of other causes is in- 
dicated. 

From this analysis and the correc- 
tion of weakness which it permitted 
the interruptions have been greatly 
reduced, because it has been possible 
to direct attention where it was most 
needed instead of aimlessly attacking 
all possible causes. 


FIELD EDITOR ELECTRICAL WORLD. 
New York, N. Y 
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FIG. 2—CLASSIFICATION OF INTERRUPTIONS ACCORDING TO SERIOUSNESS AND CAUSE PERMITS 
INTELLIGENT CONCENTRATION UPON REMEDIAL MEASURES 


a oe at & & 








Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





A Well-Planned Merchandise Salesroom 


A Study of Ideas that Have Been Carried Out in the Arrangement of 
the New Display Room of the Kansas Gas & 
Electric Company in Wichita 


HE Kansas Gas & Electric Com- 

pany in its new general office 
and salesroom in Wichita has given 
a most interesting demonstration of 
the value of careful planning in a 
central-station display room. The 
company’s Officials believe that an at- 


Here is a most ingenious innovation in the electric shop, adopted 


from hardware practice. 


Behind the glass counter-case is a dis- 
play unit largely made up of drawers, each with a display com- 


bound to be stirred. All this helps 
in maintaining public interest and 
good will for the company. 

The primary object, of course, is 
the sale of merchandise. To accom- 
plish this there is 
planned arrangement of the floor 


parts. 


a definitely 


merchandise which is be:ng pushed 
hardest, either for seasonal or other 
reasons, is placed in the most 
prominent positions. The customers’ 
room, where all bills are paid, where 
troubles are adjusted and other busi- 
ness concerned with the sale of en- 
ergy is transacted, is at the rear of 
the merchandise salesroom, and per- 
sons visiting the customers’ room 
pass entirely through the display. 
Particular thought has been given 
to the arrangement of the displays 





partment in the front where samples of the device carried inside 
are shown behind glass. 


Customers can easily select repair 





tractive merchandise display not only 
sells more appliances but raises the 
standing of the business of the com- 
pany in the eyes of the public and 
therefore contributes to the develop- 
ment of energy sales as well. 

A consumer cannot pass through 
such a room to the cashier’s window 
or the adjustment window without 
feeling the effect of the attractive 
display of merchandise and without 
gaining a higher respect for the 
company as a local business concern. 
Whether it is admitted or not, the 
fee'|ing of pride in local enterprise is 


space and equipment so that the mer- 
chandise can be displayed to the best 
advantage as the seasons change. 
The salesroom in this building, 
into which the Kansas company has 
just moved, is the headquarters from 
which it serves about thirty commu- 
nities in central and southern Kan- 
sas and is an example of the most im- 
proved practice in central-station 
salesroom arrangement. Reference 
to the illustrations shows that, in 
place of the usual showcases in the 
center of the floor, almost the entire 


floor space has been left clear. The 
1099 


on the floor so that merchandise that 
requires especial educational or 
promotional support shall have a 
strong position and conspicuous dis- 
play. On studying such merchandise 
it will be found that certain articles 
occupy a more staple place in the 
general demand than does the rest 
of the stock handled. Every effort 
is made to give this type of mer- 
chandise a prominent and permanent 
location on the floor so that the 
volume of sales can be maintained. 

While the center of the floor in 
the Wichita display room has been 
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Glimpses of the Kansas Gas & Electric Company’s Wichita Salesroom 


HE most interesting feature of this merchandise 

display room is the obvious fact that it is planned 
to promote sales: (1) The show windows are large 
and line two sides of the building. (2) A bright sign 
salls from afar. (3) The entrance is in the center on 
the corner. (4) A three-step, movable display plat- 
form presents the most seasonable appliance as the 
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customers enter. (5) One aisle of the display floor, 
with the lamp counter in the rear, with lamps of all 
types and sizes connected for demonstration. (6) An- 
other aisle and the main counter where small appliances 
are displayed and sold. (7) A view through the center 
of the salesroom, with the “customers’ room,” where 
bills are paid, in the rear. 
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left clear for the larger articles and 
the counters apparently occupy a 
secondary position in order to make 
the handling of merchandise displays 
more flexible, this lack of the usual 
large central counters has been com- 
pensated for by placing small count- 
ers for appliance display around 
four of the square columns that sup- 
port the upper floors. This does not 
interfere with the use of the floor 
space for the heavier displays. The 
main counter has been placed at the 
extreme left side of the room, away 
from the main entrance, but con- 
venient to any one coming in from 
the building hallway and passing on 
to elevator and building stairway. 

Another idea in the arrangement 
of counters is the placing around 
one of the square building columns 
in the customers’ room of a glass- 
top counter which serves the purpose 
of a writing desk and at the same 
time permits the display of one speci- 
men of virtually every type of 
smaller appliance sold in the store, 
in direct view of the customer who 
may be writing a check or a 
memorandum. 

Perhaps the most attractive ele- 
ment in the entire salesroom is the 
display equipment itself, which has 
been developed to an unusual degree. 
Back of the main counter, for in- 
stance, is a set of glass-inclosed 
shelves for small appliance display. 
On the same level is a section of 
drawers which contain the small de- 
vices and other repair parts that cus- 
tomers are apt to call for. The 
front of each drawer is glass, and a 
partition is set just back of the glass 
panel to form a narrow compartment 
into which one or two samples of the 
articles carried in the drawer can be 
placed, so that they can be seen 
through the glass panel. This 
enables the customer, who may not 
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have the slightest idea as to the 
name of the repair parts he wants, 
to select them by sight. This dis- 
play case is adapted from hardware- 
store practice. ‘Underneath these 
display shelves and drawers is a row 
of large drawers for stock in storage, 





GLASS DISPLAY COUNTERS SURROUND THE 
PILLARS NEAR THE CASHIER’S WINDOW 
AND ARE USED AS WRITING DESKS 


and practically all this stock on hand 
is kept in the display room, where it 
it is readily accessible. 

There is a lamp-sales counter at 
the rear of the salesroom directly 
back from the main entrance and in 
the aisle through which most of 
those on their way to the customers’ 
room pass. As will be seen in the 
illustration, a number of lamps are 
mounted in a row at the front of an 
opening into the case well above the 
level line of vision. This opening is 
finished with black inside as a back- 


BRANCH OFFICE SALESROOMS AT CHERRYVALE AND ARKANSAS CITY, SHOWING TYPICAL ARRANGEMENT USED IN SMALLER CITIES 
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ground, and on the counter directly 
in front of the customer are a num- 
ber of flush switches corresponding 
in number and position with the 
lamps. A sample of each kind of 
lamp is connected with the sockets, 
and the customer is aided in making 
a quick selection by turning on the 
light. 

Another feature which has been 
adopted from the hardware store is 
a stepped platform on which the 
medium-sized appliances are dis- 
played. For example, electric or gas 
heaters occupy this space during cold 
weather, and electric fans will be 
placed on the same device when the 
hot weather comes on. The banked 
platform consists of three steps, rec- 
tangular in form, and is mounted on 
castors so that it can be moved. 

Space has been provided for the 
demonstration of either electric or 
gas ranges in the rear of the room. 
It is proposed to use this not only in 
connection with demonstrations put 
on by the company but in connection 
with the work of the domestic 
science department of the public 
schools. 

Naturally a considerable amount 
of small repair work is brought into 
the salesroom, and experience has 
shown that the plan of receiving this 
work in the office and then sending it 
out to a repair department some dis- 
tance away is not satisfactory, be- 
cause many of the repairs are the 
work of a few moments only and the 
customer would like to wait for their 
completion. A small room to the 
rear of the main display room has 
therefore been provided for small re- 
pair work brought into the office. In 
this way all small repair work is kept 
within reach of the display room. 

The Kansas Gas & Electric Com- 
pany operates branch salesrooms in a 
number of smaller communities, and, 
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SALESROOM AT MOLINE, A TOWN OF 1,000 POPULATION 


of course, these stores do not offer 
the same chance for planning and ar- 
rangement that is offered in the 
spacious new quarters in Wichita. 
However, the same principles are 
carried out so far as possible and no 
possible effort is spared to make 
them attractive. The picture of the 
rooms at Moline (1,000 population), 
Cherryvale (5,000) and Arkansas 
City (11,500) show how these ideas 
are carried out. One thing that 
should be noted especially is the way 
in which the small staple items are 
arranged. The counter with the 
triangular-shaped top in the picture 
of the Cherryvale office is the clear- 
est illustration. This contains a 
variety of small staple articles and 
is placed so that it is close to the 
point at which the customer pays his 
bills. With his change in hand his 
inclination is often to buy an inex- 
pensive article, and the arrangement 
of these counters has been found 
very stimulating to sales. 





New York Edison Exhibits 
Electro-Medical Apparatus 


OLLOWING its policy of pro- 
moting and encouraging the nse 
of electrical energy in every conceiv- 
able manner, the New York Edison 


Company during the week of April 
23-28 held an exhibit of electro- 
medical apparatus in its Irving Place 
showroom, to which were invited all 
members of the medical and dental 
profession. The leading manufac- 
turers of apparatus exhibited, their 
displays including everything from 
diagnostic lamps and sterilizers to 
the most elaborate X-ray equipment. 
The exhibit was held under the aus- 
pices of the Bureau of Electro-Thera- 
peutics of the Edison Company, of 
which Miss Mabel Martin, a regis- 
tered nurse, is manager. 





What Other Companies 
Are Doing 


Louisville, Ky.—For some time 
the Kentucky Utilities Company has 
sold lighting fixtures under an agree- 
ment with the manufacturer by 
which fixtures were furnished on 
consignment. This business has been 
very successful, and a new contract 
provides, in addition to the consign- 
ment arrangement, for a fixture 
salesman to be furnished at the man- 
ufacturer’s expense. In view of this 
additional co-operation, the Ken- 
tucky Utilities Company has placed 
its lighting fixture sales quota for 
this year at $50,000. 


ELE TRO-THERAPEUTIC EQUIPMENT ON DISPLAY IN NEW YORK EDISON SHOWROOM 
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Berlin, Wis. — The Wisconsin 
Power, Light & Heat Company has 
made a definite step toward helping 
merchants to improve the appearance 
of the business district at night by 
reducing the rates for window and 
display lighting to about half thie 
former rate. The proposal of the 
electric company follows a period of 
agitation by business men for a uni- 
form and modern system of store- 
front illumination. The feeling has 
been crystallizing for some time that 
individuals and community alike 
would benefit by an improvement in 
the store-window and sign lighting 
of individual business houses. The 
policy of the company is to help ad- 
vertise the community in which it is 
located, and it is the pursuance of 
this policy that prompted the com- 
pany to offer a minimum charge of 
$1 per month and an energy charge 
of 7 cents gross and 6 cents net per 
kilowatt-hour for all window and dis- 
play lighting. H. R. Smith is dis- 
trict superintendent of the company. 


Boston, Mass. — Eight electric 
companies under the management of 
Charles H. Tenney & Company add- 
ed to their lines 5,273 newly wired 
old houses during 1922, the total 
number of outlets involved being 82,- 
834. The cost of this wiring was 
$551,798, or $6.66 per outlet. The 
work was financed by various plans, 
including loans by local banks, cen- 
tral-station credit, contractor-dealer 
credit and the Morris plan. 


Los Angeles, Cal_—Plans of the 
commercial department of the South- 
ern California Edison Company call 
for the connection during the year 
of thirty thousand new homes which 
will use Edison service. This does 
not include the many thousands of 
new consumers taking service from 
distributors who buy service from 
the company wholesale. On the cus- 
tomary ratio of five to one this means 
that 150,000 people will join the 
ranks of consumers in one year. 
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Hydro-Electric Development and 
Steam Equipment 


Rebuilding of Boiler Plant Reduces 
Coal Consumption More Than One- 
Half—A modern boiler plant contain- 
ing six water-tube boilers varying in 
size from 4,000 sq.ft. to 5,000 sq.ft. of 
heating surface was built on the site of 
an old overloaded plant containing fif- 
teen boilers, without interruption to 
service. It was found that eight of the 
old boilers were in good condition, and 
these were rebuilt and enlarged by 
placing another deck of tubes below the 
old ones and connecting the headers by 
short nipples. Purchasing two new 
boilers made ten available, six of which 
have been installed, and room has been 
left in the plant for the installation of 
the remainder when they are needed.— 
Power, April 10, 1923. 

Interior Treatment of Boiler-Feed 
Water—A. J. Loppin.—Though it is 
generally best to treat hard make-up 
water before it is sent to the boilers, 
special conditions may warrant the use 
of treatment within the boiler. Whether 
the exterior or interior treatment 
should be used depends upon the condi- 
tions prevailing at the plant under con- 
sideration. It depends upon the amount 
and kind of scale-forming ingredients 
in the water, the amount of make-up, 
water used, the course of the water 
from its source to the boiler, the period 
of operation of the boiler, the use of 
the steam, comparative first cost and 
maintenance cost for each system, type 
of boiler, rate of evaporation, pressure, 
load maintained, etc. The effect of 
each one of these factors on the final 
selection is considered.—Power, April 
3, 19238. 


Generation, Control, Switching 
and Protection 


Differential Relay for Protection of 
Three-Phase System.—R. J. JENSEN.— 
The author describes a system of relays 
designed by himself for the new power 
station in Copenhagen. The funda- 
mental feature of the new relay is that 
the unbalance itself, and not the entire 
load, is used to actuate the relay. This 
gives uniform sensitiveness for all con- 
ditions of load. The two phases to be 
controlled are carried into the primary 
windings of a transformer. To one of 
these primary circuits are added a re- 
sistance and an inductance which are 
dimensioned so that the current in this 
phase is displaced 60 deg. with refer- 
ence to the other phase. The secondary 
Winding is connected to the relay. The 
Voltage induced in this winding is de- 
pendent only on the unbalance between 
the two phases since the balanced parts 
are neutralized—Teknisk Tidsskrift, 
Jan. 24, 1923, 


Magnetomotive Forces Produced by 
Single-Phase and Polyphase Windings. 
—R. D. ARCHIBALD.—A description is 
given of a simple method of showing 
the variation in magnetomotive force 
of a single-phase alternator winding 
by the shadow of a vane attached to 
a rotating spindle. The application 
of the same principle to the case of 
polyphase windings and the method of 
arriving at the position and dimensions 
of the vanes are explained. An ap- 
paratus is described which is arranged 
to show the magnetomotive force pro- 
duced in the air gap of an induction 
motor by the stator and rotor wind- 
ings under load conditions, with the 
rotor either stalled or revolving. — 
Journal of Institution of (British) 
Electrical Engineers, March, 1923. 


Transmission, Substations and 
Distribution 


Automatic Balancer Substation for 
Elevator Service —M. A. WHITING.— 
In the multivoltage system power is 
supplied to the elevators from five main 
buses (see accompanying diagram) 
which provide four accelerating steps 
for the elevator motors of 60 volts per 
step. Voltages for the four-step buses 
are individually supplied by the four 
units of the balancer sets acting cumu- 
latively in turn. Considering the accel- 
eration of one motor only, on the first 
step, say the motor is connected from 
the plus to the A bus, then one unit of 
the balancer is supplying 60 volts to the 
multivoltage bus, and the three others 
are motoring. On the second step 
the elevator motor would be con- 
nected from the plus to the B bus. 
Under this condition two units are 
in series, generating 120 volts, and two 
are motoring. On the third step three 
units in series are generating 180 
volts and one is running as a motor. 
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When full elevator speed is reached 
the elevator motor is supplied directly 
by the 240-volt bus. When ,this con- 
dition obtains the balancers float 
across the line idle unless the current 
becomes unbalanced for any cause, in 
which case the set will make up the 
discrepancy. This arrangement takes 
care of the service while imposing the 
least practical load on the balancers.— 
Power, March 27, 1923. 


Grounding Cable on Overhead Lines. 
—H. BEHREND.—Investigations of the 
author on experiences with a ground- 
ing cable over an overhead line on sys- 
tems of 50,000 volts or more indicate 
that the protective value claimed for 
such a cable is being considerably over- 
estimated. In case of a ground on the 
line through a steel tower the danger 
of a high potential on this one tower is 
greatly diminished by a cable connect- 
ing all the towers. But this, the author 
claims, is the only positive advantage 
of a grounding cable, and it could be 
accomplished far better by laying out 
a bare underground cable connected to 
every one of the towers. The cost of 
the usual overhead grounding cable is 
about 10 per cent of the cost of the 
transmission line, an amount which 
is entirely too high to be paid just 
for the purpose of diminishing the 
ground resistance. — Elektrotechnische 
Zeitschrift, March 22, 1923. 


Units, Measurements and 
Instruments 


Tests on Oil Switches— G. Briiut- 
MANN.—In several large power sta- 
tions where up to 32,000 kva. of energy 
was available short-circuit tests were 
made on oil switches and their perform- 
ance was studied. The paper contains a 
very detailed report of these tests, in- 
cluding several oscillograms. The tests 
comprised investigations of the influ- 
ence of multiple breaks, the generated 
gas pressure and the duration of the 
are under oil. The tests seem to indi- 
cate that a division of the rupturing 
are into a number of smaller arcs les- 
sens the difficulties of the opening proc- 
ess, but that this benefit is not so pro- 
nounced in low-voltage switches as it 
is in types for very high voltages. A 
switch with as many as fourteen breaks 
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per phase was tested and compared 
with one of only four breaks per phase. 
With three and one-half times as many 
contacts the duration of the rupturing 
are was reduced only one-half, the sum 
of the arc lengths increased 25 per cent 
and the gas pressure generated rose 
from 4 atmospheres to 6 atmospheres. 
The excess cost of such a large number 
of contacts is therefore not warranted. 
Of considerable interest are tests made 
on a 35,000-volt oil switch with energy 
for the test delivered from a specially 
designed 12,000-kva. steam turbo-gen- 
erator. Reaching a crest value of 
about 25,000 amp. short-circuit cur- 
rent, it was found from the oscillograms 
taken that the switch contacts opened 
and closed again three times before the 
intended opening. This was attributed 
to a lifting of the contacts due to the 
large dynamic forces acting upon them, 
and it resulted in a redesign of the 
contacts. A locomotive switch designed 
for 16% cycles and 15,000 volts was 
tested with 16,000 volts and 3,250 amp., 
which would correspond to a_ three- 
phase rupturing capacity of 155,000 
kva. After clearing the short circuit 
eight times at interva!s of four min- 
utes and one minute the breaker re- 
mained in perfect condition, it being 
the only breaker of several submitted 
for test by different manufacturers to 
stand up under the test. As a result 
the Federal Swiss Railways selected 
this type of switch as the standard 
equipment for its electric locomotives. 
The article contains a number of in- 
teresting photographs of modern Swiss 
oil switches designed for voltages up to 
150,000. — Brown-Boveri Mitteilungen, 
April, 1923. 


Motors and Control 


Application of Electricity to the 
Printing Industry. — Printing ma- 
chinery is now almost exclusively 
driven by electric motors, and as a 
direct result of this development con- 
trol apparatus has been highly de- 
veloped. Raised-surface or typographic 
printing is the particular field covered 
in the article. This includes newspaper 
printing, magazine printing and the 
vast amount of work done by book and 








SOURCES OF POWER FOR THE PRINTING 
INDUSTRY IN CANADA 





Newspapcrs and Periodicals 


Hp. 
Number of Actually 





Kinds of Power Units Employed 
Steam engines............. 9 662 
Gasengines............... 25 80 
Gasoline engines........... 256 517 
Waterwheels.............. 14 33 
Watermotors............. 28 55 
Electric motors............ 2,665 8,998 
Other power. . Se 140 734 

Totals. . 3037 11,079 


Printing and Bookbinding 


Hp. 
Number of Actually 


Kinds of Power Units Employed 
Steam engines............. 1 17 
eae 4 12 
Gasoline engines........... 16 60 
Electric motors............ 2,457 5,362 
Other powe®. .....cccccecs 21 20 

Se ee 2,499 5,471 
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job publishing houses. The article per- 
tains to the printing industry in Can- 
ada.—Electrical News, April 1, 1923. 


Speed Control of Polyphase Motors. 
—GorDON Fox.—An exhaustive and 
complete analysis of the factors in- 
volved in the operation of this type 
of motor is given. A classification of 
various systems of control and a de- 
scription of each system are included. 
Three methods of speed control func- 
tion through change of synchronous 
speed. These are the variable- 
frequency system, the multispeed motor 
and the cascade set. Three common 
control methods depending upon vari- 
ation of the amount of slip are sec- 
ondary resistance or rheostatic control, 
primary voltage control and dynamic 
control. Under “dynamic control” fall 
the Kramer, Scherbius and frequency- 
converter systems.—Blast Furnace and 
Steel Plant, March, 1923. 


Heat Applications and Material 
Handling 


Recent Developments in the Arc- 
Welding Field—W. L. WARNER.—This 
is the annual report on electric arc 
welding presented before the American 
Welding Society at the annual meeting 
on April 25. The paper inc'udes stand- 
ard tests for welds, welding wire speci- 
fications, arc welding of cast iron, weld- 
ing oil storage tanks, rail joints and 
various other applications, weiding 
monel metals, manufacture of pure 
iron, arc-welding apparatus and sug- 
gested research activities—Journal of 
American Welding Society, April, 1923. 

Methods of Handling Materials in the 
Electric Furnace and the Best Type of 
Furnace to Use.—F. E. BrooKE.—The 
author discusses the design of various 
electric furnaces, such as the plain box 
type, the special box type, the car type, 
the recuperative and continuous fur- 
naces, and refers to their advantages 
and disadvantages. Attention is drawn 
to the method of handling materials 
for these furnaces so that a uniform 
temperature and high furnace effi- 
ciency may be maintained.—Paper pre- 
sented before the American Electro- 
chemical Society, New York, May 3-5, 
1923. 


Illumination 


Influence of Paint on Interior Illu- 
mination. —R. L. HALLETT.—This paper 
briefly discusses the illumination of 
building interiors, particularly from 
the standpoint of secondary illumina- 
tion er the illumination obtained by re- 
flection of light from walls and ceilings. 
The effect of color and surface finish 
on reflection of light is discussed, and 
information is given concerning the re- 
flection properties of paint made with 
various materials. Durability of paint 
films as affecting reflection of light is 
referred to, and the effect of the opac- 
ity of pigment as influencing reflection 
of light is brought out. The results 


of experiments showing the reflection 
factors of various kinds of paint and of 
the durability of paints of different 
composition are given.—Transactions 
of the I. E. S., April, 1923. 
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Electrophysics, Electrochemistry 
and Batteries 


Influence of the Base Metal on the 
Structure of Electrodeposits. — W 
BuLuM and H. S. RAwpon.—If copper is 
deposited electrolytically upon cast or 
rolled copper which has been cleaned 
with alkali, the structure of the base 
metal does not apparently affect that of 
the electrodeposit. If, however, the sur- 
face of the base metal has also been 
treated with nitric acid, the electrode- 
posited copper possesses both the crys- 
tal form and the orientation of the base 
metal.—Paper presented before the 
American Electrochemical Society, 
New York, May 3-5, 19238. 


Telegraphy, Telephony, Radio 
and Signals 


Magnetic Shunts in Telephone Re- 
ceivers.—H. CARSTEN.—The influence 
of a magnetic shunt across the pole 
pieces of the permanent magnet in a 
telephone receiver upon the sensitive- 
ness of the telephone is investigated by 
experiments and calculation. It is 
found that the effect of the magnetic 
shunt depends largely upon the density 
of the field of the permanent magnet. 
An actual increase of sensitiveness can 
be obtained only with very high mag- 
netic flux densities, for which the gen- 
erally used magnets are insufficient. It 
is claimed that the addition of a shunt 
to magnets used today in modern tele- 
phone factories has therefore no ad- 
vantage. — Elektrotechnische Zeit- 
schrift, March 22, 1923. 

Tuned Radio-Frequency Amplifica- 
tion with Neutralization of Capacity 
Coupling.—L. A. HAZELTINE.—Tuned 
radio-frequency amplification is based 
on the general principle that electro- 
static or capacity coupling between two 
circuits behaves like electromagnetic 
coupling in that it may be reversed and 
may be reduced to zero. This is accom- 
plished by balancing one capacity 
against another. To attain the balance 
condition it is generally necessary to 
reverse the phase of a voltage, and this 
involves the use of a transformer in 
addition to the capacities. The circuit 
is a simplification of previous circuits 
and not an elaboration. It eliminates 
a previously existing disturbing feature 
and so gives pure relay amplification. 
—Q.S.T., April, 1923. 


Miscellaneous 


Newer Aspects of Ionization Prob- 
lems.—H. S. TAYLor.—A résumé is pre- 
sented of some recent work by Born, 
Fajans, Haber and others on the prob- 
lem of energy changes accompanying 
the conversion of some solid crystalline 
substances and of the hydrogen halides 
into dissolved ions. An outline is given 
of the concepts of lattice energy and ot 
the electron affinity of halogens, thé 
quantitative side of the problem recelv- 
ing detailed consideration. Small modi- 
fications of the earlier calculations have 
been made whenever newer material of 
a more reliable nature seemed to b 
available.—Paper presented before th: 
American Electrochemical Society, Ne 
York, May 3-5, 1923. 
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Reviews of the Latest Contributions to 
Technical, Industrial and Commercial Literature of Particular Interest 
to Members of the Electrical Industry 








English and Engineering 

A Volume of Essays for English Classes 
in Engineering Schools. Edited by Frank 
Aydelotte, president of Swarthmore College. 
Second edition. New York: McGraw-Hill 
Book Company, Inc, 

The function of English in technical 
education is, as President Aydelotte 
points out in his admirable introduction, 
twofold—‘“in the first place, to train 
students to express themselves in writ- 
ing and speaking, not merely gram- 
matically, but with order, force, sin- 
cerity and such charm as their natures 
will allow; in the second, to furnish 
something of the liberal, humanizing 
and broadening element which is more 
and more felt to be a necessary part 
of an engineering education.” The two 
aims, the writer continues, are in 
reality closely connected and by them 
the outline and arrangement of his 
anthology have been dictated. The 
range from which material has been 
drawn, already a wide one in the first 
edition of six years ago, has been made 
even wider, embracing writings which 
extend from the works of John Ruskin, 
John Stuart Mill and Robert Louis 
Stevenson to those of living engineers 
and the advertisements of manufactur- 
ing companies. The book is divided 
into six parts, under each of which 
from two to nine essays or discourses 
are grouped without comment or notes. 
The first section, entitled “Writing and 
Thinking,” is “an attempt to make the 
student see the dependence of writing 
on thinking, to impress upon him the 
first of all principles of good writing, 
that he must have something to say.” 
The second and third sections deal with 
the profession of engineering and the 
demands which it makes on the engi- 
neering schools. The titles, “Pure 
Science and Applied,” “Science and 
Literature” and “Literature and Life,” 
epitomize the scope of the remaining 
sections. 

President Aydelotte’s collection, even 
though many refulgent masters of 
prose are necessarily unrepresented, is 
abundantly adapted to the classroom 
study of the engineering pupil who has 


heard and practiced correct speech 
from early childhood, who has an in- 
nate love of literature and who can feel 
the charm of words and delight in their 
nice uses and distinctions. Unfor- 


tunately, such students are compara- 
tively few in our technical schools. Has 
the editor of this volume, one wonders, 
a plan Ly which the large majority of 
engineering undergraduates—boys of 
deficient elementary education, from 
homes where letters are little culti- 
vated, who have turned to engineering 
Just because they do not care for books 
or writing, but do love to use their 
hands and their wits in practical and 
Productive arts—can be taught, not to 


compose treatises in masterly English, 
but, when occasion arises, to tell a 
plain, unvarnished tale of facts and 
experience in a clear, concise and gram- 
matically correct manner? Will there 
come a day when a technical graduate 
as profoundly ignorant of rhetoric and 
as slovenly in syntax as hundreds of 
them are today will be as much a source 
of amazement as one ignorant of higher 
algebra or the use of logarithms? 





Die Technik der Elektrischen 
Messgerate 


By Dr. George Keinath. Munich and 
Berlin: R. Oldenbourg. 448 pages, 372 illus- 
trations. 

Many authors keep abreast with the 
rapidly advancing art of instrument 
building by the frequent issue of new 
editions, so that there is really no lack 
of complete and up-to-date books on 
this subject. But all of them have one 
shortcoming in common in that they 
either surround a_ purely technical 
description of the construction of the 
instruments with too much theoretical 
matter, or else they neglect the con- 
structive part of the instruments alto- 
gether. Dr. Keinath has written a 
book for the practical engineer and 
has introduced only such theoretical 
and mathematical explanations as are 
essential. The chapters on registering 
and “hot-wire” instruments contain 
details and test results found nowhere 
else in electrical literature. The au- 
thor is connected with the Siemens & 
Halske company, which accounts for 
the fact that instruments and design 
of this firm are mentioned more fre- 
quently than others. By adding fif- 
teen or twenty pages of details on the 
existing designs or oscillographs and 
apparatus for the measurement of the 


‘magnetic properties of iron the book 


could be made complete. A. PALME. 





- The Essentials of Transformer 


Practice 
By Emerson G. Reed. New York: D, 
Van Nostrand Company. 257 pages, illus- 


trated. 

A thoroughly readable and thought- 
fully prepared treatment of the theory, 
operation and design of transformers. 
While meant primarily for the student 
and operating engineer, the treatment 
is fundamental and adequate for the 
specialist and designer. Much original 
material on transformer iron and insu- 
lation is contained in the text, the dis- 
cussion of transformer heating being 
particularly good. The design element 
is subordinated to the fundamental 
physical phenomena and the use of 
mathematics is reduced to a minimum. 
General relations, polarity, reactors, 
losses, efficiency, transformations and 
regulation are discussed with a splendid 
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perspective. The make-up, style and 
material combine to make this book a 
noteworthy addition to transformer lit- 
erature. 





Advanced Laboratory Practice in 
Electricity and Magnetism 


By E. M. Terry. New York: McGraw- 
Hill Book Company, Inc. 258 pages, illus- 
trated. 


A course in electrical measurements 
is given to electrical students in many 
schools, and for such courses this book 
of Dr. Terry is admirably adapted. It 
contains a carefully selected amount of 
material which is presented in teachable 
form. It recognizes the changes in the 
electrical art by adding to the usual 
measurements carefully prepared chap- 
ters on the discharge of electricity 
through gases, radio activity and ther- 
mionics. The fundamental principles 
of transient phenomena are treated in 
some detail. The arrangement of the 
book is good and well adapted to the 
laboratory method of teaching. Much 
of the material is new, and the work 
should be well received by the colleges 
and prove interesting to many engi- 
neers engaged in measurement work. 





Electric Toy Making 


By T. O’Conor Sloane. New York: Nor- 
man W. Henley Publishing Company. 249 
pages, illustrated. 


Practically every type of amateur 
application of electricity is treated in 
the twenty-first edition of this book. 
It is the type of book that boys delight 
in having and has some very useful 
designs for more mature students. 





Books Received 


The Induction Voltage Regulator. By 
E. F. Gehrkens. Schenectady, N. Y.: 
The General Electric Company. 516 
pages, illustrated. 


Aide-Memoire et Schemas de I’Entre- 
preneur-Electricien. By P. Maurer. 
Paris: Dunod. 620 pages, illustrated. 


Synthetic Resins and Their Plastics. 
By Carleton Eliis. New York: The 
Chemical Catalog Company, Inc. 514 
pages, illustrated. 


The “Electrician” Electrical Trades 
Directory and Handbook of the Elec- 
trical Engineering and Ailied Trades, 
1923. Forty-first edition. London: 
Benn Brothers, Ltd. 1,364 pages. 


The Essentials of Transformer Prac- 
tice. By Emerson G. Reed. New York: 
D. Van Nostrand Company. 265 pages, 
illustrated. 


Advanced Laboratory Practice in 
Electricity and Magnetism. By Earle 
Melvin Terry. New York: McGraw-Hill 
Book Company. 261 pages, illustrated. 


Business Cycles and Unemployment. 
Report and recommendations of a com- 
mittee of the President’s Conference on 
Unemployment, including an investiga- 
tion made under the auspices of the 
National Bureau of Economic Research. 
New York: McGraw-Hill Book Com- 
pany. 405 pages, illustrated. 
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Chronicle of Important Events and General Activities, 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 





Engineer in Public Affairs 


Four Founder Societies in New York 
Hear Discussion of the Part 
He Should Play 


MEETING under the auspices of 

the four founder societies of the 
United Engineering Society was held in 
the Engineering Societies Building, New 
York City, on Tuesday of this week to 
discuss “The Engineer in Public Af- 
fairs.” Senator Stirling of South Da- 
kota, who was to have made an address, 
was unavoidably absent. Gano Dunn, 
president of the J. G. White Engineer- 
ing Corporation, who occupied the chair, 
declared that the engineer must be an 
all-around man before he can reach the 
heights of his profession. The increas- 
ingly essential relation of engineering 
works and structures, engineering oper- 
ations, engineering conceptions and 
even engineering terms and habits to 
the daily life of the people of the 
United States has been so marked, he 
said, that engineering of itself has been 
taking a greater and greater part in 
public affairs, and if the engineer can- 
not keep pace with his subject, then 
certainly he is unworthy of the name. 
At the same time, Mr. Dunn recog- 
nized the possibility of overemphasizing 
the desirability cf direct participation 
by engineers in public affairs. The 
proper line of demarcation was one of 
the things for consideration. 

Admiral John K. Robison, engineer- 
in-chief of the United States Navy, told 
of engineering in the navy and made a 
strong plea for that branch of the 
nation’s defense. The navy’s problems, 
he said, are largely engineering ones. 

President Frank B. Jewett of the 
American Institute of Electrical Engi- 
neers took Senator Stirling’s place on 
the program and urged, as did Mr. 
Dunn, that all engineering bodies unite 
in support of the Federated American 
Engineerir-g Societies, burying their 
individual points of view where these 
conflict. 





New York Legislature Passes 
Ferris Amendment 


Before adjournment last week the 
New York State Legislature passed for 
the second time the Ferris amendment 
to the state constitution, referred to 
last week, which authorizes the use of 
not to exceed 3 per cent of the lands 
of the forest preserve for the building 
of transmission lines and the erection 
of power and generating stations for 
electrical development of state-owned 


water powers. The amendment will go 
to the people for ratification at the 
general election in November. 

Five amendments to the Public Serv- 
ice Commission law were passed and 
are now in the Governor’s hands. Two 
of these affect gas companies, one of 
them restoring “dollar gas” in New 
York City; two affect steam and elec- 
tric railway companies, one of them 
ordering ali steam tracks within New 
York City to be electrified by January, 
1926, and the fifth amends sections of 
the law relative to the verification and 
filing of annual utility reports. 





Public Service of New Jersey 
Places Big Orders 


Orders have been placed by the Pub- 
lic Service Corporation of New Jersey 
for the initial installation of 200,000 
hp. for its new steam station at 
Kearney, N. J. The General Electric 
Company is to build three 40,000-kva. 
units for this plant, and the Westing- 
house Electric & Manufacturing Com- 
pany two units of the same rating. 
Ultimately ten units will be installed, 
giving the station a rating of 400,000 
hp. Stoker-fired boilers will be used. 





Annual Business Meeting of 


A.I. E. E. 


The annual business meeting of the 
American Institute of Electrical Engi- 
neers will be held at the Engineering 
Societies Building, New York, next Fri- 
day, May 18, at 4 p.m. Results of the 
annual election of officers will be an- 
nounced and the report of the board 
of directors presented. 





Ford May Develop Many 
Michigan Power Sites 


A bill permitting private corpora- 
tions to condemn 25 per cent of the land 
necessary to develop water-power sites 
was passed by the State Legislature of 
Michigan last week and was reported to 
be likely to receive the Governor’s sig- 
nature and become law. Its passage 
may lead to development of water- 
power sites all over the state by Henry 
Ford. The Ford interests, it is said, 
exerted all the pressure at their dis- 
posal to get the bill through. 

The bill as it passed the House car- 
ried an amendment introduced at the 
request of Governor Groesbeck which 
stipulates that the state shall retain 
title to all lands condemned and lease 
them to private corporations. 
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Southern Power Halts Work 


Immediate Construction of Catawba 
River Project Abandoned—High 
Costs the Obstacle 


S FORESHADOWED in the EL&c- 

TRICAL WorRLD for April 28, page 
995, the Southern Power Company has 
definitely abandoned its expansion pro- 
gram, for the present at least, on ac- 
count of increased costs of labor and 
electrical equipment. Announcement to 
that effect was made at Charlotte, N. C., 
last Saturday by J. B. Duke, president 
of the company, who said that the com- 
pany found it impossible to build at 
today’s costs and earn a reasonable re- 
turn at the rates allowed. For several 
weeks officials and engineers of the 
company have been going over building 
plans and consulting with equipment 
manufacturing concerns and contractors. 
Three weeks ago it was semi-officially 
announced that prices were so high that 
it seemed highly probable that the com- 
pany would have to halt its building 
program. Further conferences only 
confirmed previous ones as to costs, and 
the definite announcement of abandon- 
ment of the program was made. 


WILL COMPLETE PROJECTS UNDER WAY 


Following a period of inactivity dur- 
ing and immediately after the war, the 
power company last year began build- 
ing again. Two large projects were 
started, one at Great Falls, S. C., de- 
veloping 60,000 hp., and one at Moun- 
tain Island, N. C., developing 80,000 hp. 
The Great Falls plant is now complete 
and the Mountain Island plant will be 
completed i..is year. In addition to this 
hydro-electric construction, work was 
begun on two steam auxiliary plants, 
one of 40,000 hp. at Mount Holly, N. C., 
and one of 20,000 hp. at Eno, N. C. 
Work was also begun on 200 miles of 
transmission lines. This work will 
all be completed this year. As already 
announced in these columns, it was the 
purpose of the company to begin work 
on at least one more plant, and a site 
on the Catawba River, near Rhodhiss, 
N. C., was selected. The plans called 
for the development of 50,000 hp., and 
had a halt not been called this power 
would have been ready for industrial 
use by early next fall and would have 
taken care of present accumulated de- 
mands on the company, amounting to 
about 25,000 hp., and provided a surplus 
for future demands. 

Rates in North Carolina are fixed by 
the State Corporation Commission. 
The present power rates were fixed 
three years ago and were based, it 's 
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said, on original costs of the plants 
existing at that time. These plants 
were built when everything was much 
cheaper than now and were also built 
at the best sites; that is, where power 
could be developed at the least cost. 

In addition to the increased labor 
and equipment costs, another item of 
expense to the company which, it is 
maintained, has more than tripled in 
the last few years is land, which the 
company has to acquire by the thou- 
sands of acres adjacent to and above its 
dams. 





Byllesby Acquires Oklahoma 
Utilities 

Thirteen towns and cities in Okla- 

homa, with a combined population of 


50,000, were added to the lines of the 
Oklahoma Gas & Electric Company this 
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week upon the absorption by the H. M. 
Byllesby Company, Chicago, of the 
Shawnee Gas & Electric Company, the 
Oklahoma Light & Power Company, 
supplying electricity in Ada, Sulphur, 
Paul’s Valley, Holdenville, Seminole, 
Maud, Harjo, Konawa, Francis, Roff 
and Maysville, and the Southern Okla- 
homa Power Company, which has a 
steam turbine station at Byng rated at 
8,000 hp. 

Most of these communities are inter- 
connected by 123 miles of transmission 
lines, with 30 miles of new lines under 
construction. Eventually these proper- 
ties may be connected with the 400-mile 
transmission system of the Oklahoma 
Gas & Electric Company, which now 
serves forty-nine cities and towns with 
a population of 277,000. The newly ac- 
quired properties serve 7,489 electric 
customers. 





Transmission at 220,000 Volts a Fact 


Big Creek Line Was Synchronized with Southern California Edison 
System Early Last Sunday Morning—A Triumph of Years of 
Research—No Hitch of Any Kind Is Experienced 


T 6:12 O’CLOCK on the morning of 
May 6, 1923, the switches on the 
Big Creek lines of the Southern Cali- 
fornia Edison Company were closed 
and 220,000-volt transmission became 
an accomplished fact. Reports from 
California say that everything came off 
according to schedule with no hitch. 
The event marks the culmination of 
years of research, experiment and 
study of the problems of higher-voltage 
transmission by some of the most 
prominent electrical engineers in the 
profession, and to the electrical indus- 
try and the scientific world the day 
will go down in the annals of electrical 
progress as one of the important dates. 
The photograph represents a suspen- 
sion tower on one of the Big Creek 


transmission lines. These lines have 
been operating for some time at 150,000 
volts. Before being changed over to 
220,000-volt operation additional insu- 
lation units were added, making a 
total of eleven units on suspension and 
thirteen on dead-ends. Cast-aluminum 
shield rings having a diameter of 28 in. 
are used to distribute the electrostatic 
stress uniformly along the insulator 
strings. The conductors are 605,000- 
circ.mil aluminum, and each line has 
a capacity of 125,000 kw. at 220,000 
volts. Auto-transformers forming a 
part of the line are used at each end ex- 
cept at Big Creek No. 8 power house, 
where 220,000-volt transformers were 
provided at the time the plant was 
built. 





CasTt-ALUMINUM RINGS (28 IN. DIAMETER) MAKE ELECTROSTATIC 
DISTRIBUTION Across DISKS UNIFORM 
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Power Board Activities 


Competition for New River Rights in 
West Virginia—Alaskan Permits 
and Timber Purchases 


WING to the fact that the market 

for electric power in southern West 
Virginia and northeastern Virginia is 
growing at a compounded rate of more 
than 20 per cent per annum, a deter- 
mined fight before the Federal Power 
Commission is in prospect for the power 
site near Hinton, W. Va., on New River. 
The contending applicants are the 
Virginian Power Company, which has 
headquarters at Charleston, W. Va., 
where it is operating a 60,000-hp. steam 
plant, and the Appalachian Power Com- 
pany, whose activities center at Roa- 
noke, Va. The latter company owns 
most of the flowage lands required and 
is now contemplating pushing a de- 
velopment which calls for the construc- 
tion of six plants on New River. The 
two lower plants would be in direct 
conflict with the application of the 
Virginian Power Company. 

The Home Power Company, a public 
utility operating in Skagway, Alaska, 
has received a preliminary permit from 
the commission for a small project on 
the North Fork of the Skagway River. 
This development is made necessary by 
the fact that the present source of 
power is interrupted before the end of 
winter by the freezing of the stream. 
A license has been authorized for L. H. 
Carvey covering a small project on 
Archangel Creek, 70 miles north of 
Valdez, and another to B. A. Garver of 
Seattle covering two minor projects on 
Big and Little Kanatak Creeks, near 
the town of Kanatak, Alaska. 


PoLicy ON ALASKAN PERMITS 


The Federal Power Commission and 
the Forest Service are about to agree 
upon a policy of co-ordination to apply 
in connection with combined power and 
pulp projects in Alaska. The power 
commission thus far has been granting 
preliminary permits in such cases with 
a requirement that the permittee shall 
purchase the necessary timber for his 
operations from the Forest Service. The 
effect of this plan is to limit competi- 
tion for the sale of the wood, which 
led the Forest Service to propose that 
the timber be advertised for sale at the 
same time the power commission adver- 
tises the application. In this way the 
rights can be extended so as to safe- 
guard better the public interest, it is 
contended. This plan may slow up 
initial] action on the application, since 
timber sales must be advertised for 
four months, whereas applications for 
power rights need be advertised for 
only two months. 

The license issued to the Wisconsin- 
Minnesota Light & Power Company, 
which required the stocking of its reser- 
voir with muskellunge fish, has been 
amended to eliminate that provision. 

Questions involved in the conflicting 
applications in the Little Falls-Pike 
Rapids case will be discussed at a public 
hearing to be conducted by the commis- 
sion on June 7. 
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Insull Dinner for Merz 


Visiting Engineer Expresses Views on 
Electric Developments and Tells 
of Progress in England 


AMUEL INSULL gave a dinner to 

Charles H. Merz of London at the 
Edison Restaurant, Chicago, on the 
evening of May 2, at which more than 
two hundred utility men and others 
were present. Mr. Merz is the head of 
the well-known engineering firm of 
Merz & MeClellan, consulting engineers 
for the Commonwealth Edison Com- 
pany, and, with some members of his 
staff, is in this country investigating 
the present status of electric power de- 
velopment in the United States. Mr. 
Insull, in introducing Mr. Merz, re- 
ferred to him as having been connected 
with large electric power developments 
the world over and as an authority on 
the economical production and distribu- 
tion of electrical energy as well as an 
engineer of great distinction and high 
ideals. 

In responding, Mr. Merz spoke of the 
wonderful development attained by 
the electric power industry as shown by 
the fact that work is actually under 
way on a million-horsepower station. 
The reference, undoubtedly, was to the 
Crawford Avenue station of the Com- 
monwealth Edison Company, for which 
Merz & McClellan are consulting engi- 
neers. Mr. Merz went on to sketch 
electric power conditions in Great 
Britain from the days of Joseph Cham- 
berlain, the British statesman who had 
so much to do with the “municipaliza- 
tion” restrictions that have character- 
ized this development. He described the 
present method of control by electricity 
commissioners in Great Britain and re- 
ferred also to the modern and extensive 
electrical development in the New- 
castle-on-Tyne region under private 
ownership. Recent electric power de- 
velopment undertakings in Australia 
and South Africa were mentioned, and 
Mr. Merz told how in the former 
country lignite or brown coal is being 
used for fuel. 

In relation to railroad electrification 
the speaker brought the cheering news 
that the English companies favor cen- 
tralized energy rather than the build- 
ing of their own generating stations. 
On the general subject of massing the 
production and distribution of electrical 
energy Mr. Merz expressed himself in 
entire agreement with the ideas, pro- 
mulgated many years ago, of Mr. 
Insull. 


UNDERGROUND DISTRIBUTION PREVAILS 


Underground distribution of electrical 
energy is highly developed in Great 
Britain, contrasted with the more usual 
distribution by overhead wires in this 
country. Even electric services to cus- 
tomers in small communities are under- 
ground. Thus distribution problems in 
Great Britain are rather different from 
those of the United States. The dis- 
tribution is more likely to be regarded 
as a system separate from the produc- 
tion end. Outdoor switching stations 
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are almost unknown. The 230-volt 


lamp is in almost universal use and’ 


has some advantages compared with the 
115-volt lamp of this country. 

The United States has seen one im- 
portant advance in generating station 
practice which has no counterpart in 
Great Britain at present, the speaker 
said, and that is the use of very large 
steam boilers. For the future he be- 
lieved that progress would be in the line 
of greater interconnection, more cen- 
tralization, increase in the size of gen- 
erating stations and higher steam pres- 
sures. With the large steam turbines, 
say of 50,000 hp. and upward, now in 
use, economies are obtained compara- 
ble with the highest efficiencies of in- 
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ternal-combustion engines. The latter 
at present cannot be made in very 
large sizes and are not to be had in 
units of more than 5,000 hp. This is 
not big enough for great modern gen- 
erating stations, although in smaller 
plants the internal-combustion engine 
has obvious advantages, being econom- 
ical in fuel and in labor. It should be 
watched by generating-station de- 
signers as it may be developed so that 
it will be available in larger sizes. 
Mr. Merz concluded by declaring 
that while engineers must always work 
for the greatest economy in electric 
power production, they must never for- 
get that to obtain this security and 
reliability must not be sacrificed, 


a 


Consumers’ Power 100,000-Kw. Plant 


Saginaw River Station to Use Cast-Iron Blocks in Place of Furnace 
Brickwork, Thereby Increasing Heat Absorption— 
Hydraulic Stokers—Water Sluicing of Ashes 


HE Consumers’ Power Company, 
Jackson, Mich., has started the con- 
struction of a 100,000-kw. steam gen- 
erating station at Zilwaukee, on the 
Saginaw River, 3 miles north of Sag- 
inaw. The company has available an 
extensive acreage of land along the 
bank of this navigable river, so that 
in the future coal may be supplied to 
the plant by boat. At the present 
time, however, coal will be received by 
rail over the Grand Trunk and Michigan 
Central railroads. The initial installa- 
tion will consist of two 25,000-kva. 
General Electric steam turbines. Oper- 
ation is expected to start with the first 
unit about Dec. 1, and the second unit 
will, it is thought, be ready next March. 
Each turbine unit will have two B. 
& W. boiler units, each having 8,870 
sq.ft. of steam-heating surface and 
rated at 900 hp. These boilers will be 
fired by American Engineering Com- 
pany type K underfeed stokers of a 
hydraulically driven type, using a Hele- 
Shaw pump system. The stokers will 
have a double row of clinker crushers. 
The steam pressure will be 375 lb. with 
250 deg. F. superheat. A double bank 
of the Green Fuel Economizer Com- 
pany’s vertically baffled cast-iron econ- 
omizers will be mounted directly above 
the boilers. They will have 8,500 sq.ft. 
of heating surface. Superheaters of the 
radiation type will be installed in the 
back walls of the furnaces by the Power 
Specialty Company. 

The chief feature of the boilers will 
be the substitution of cast-iron blocks 
furnished by the Power Specialty Com- 
pany for parts of the furnace lining. 
Through these cast-iron blocks water- 
cooled steel tubes will run which will 
circulate water at the same pressure 
as the boiler. It is expected that these 
water-cooled furnace linings will gen- 
erate steam to correspond to a heat- 
absorption rate of 60,000 B.t.u. to 
80,000 B.t.u. per square foot of exposed 
surface per hour. The building will 
be constructed of waterproof reinforced 
concrete up to any possible flood stage 
of the Saginaw River. Above that level 


the building will be a steel-supported 
brick structure. Steel stub stacks will 
be used, one for each boiler. 

The coal-handling equipment will con- 
sist of a track hopper and an automatic 
vertical skip hoist, which will discharge 
the coal through crushing and weighing 
apparatus upon a shuttle belt conveyor, 
which will travel on a truck over steel- 
plate bunkers. Excess coal will be 
spouted by gravity from the skip-hoist 
tower back to the yard and spread out 
into storage by a drag scraper. 


ASH HANDLING BY SLUICING 


Ash removal] will be handled by 
means of a concrete sluiceway directly 
below the boilers supplied with water 
from the circulating system of the main 
condensers. As the ashes are ground 
through the clinker crushers of the 
stokers, they will drop to the secondary 
grates, from which they can be dumped 
by hand into the sluiceway. This 
sluiceway is to feed into a well so that 
the ashes may be raised by motor- 
operated manganese-steel-iined dredg- 
ing pumps to a wooden launder which 
will carry the ashes mixed with water 
to the dumping grounds. These pumps 
will be capable of handling lumps of 
clinkers up to 8 in. in diameter. A 
grizzly will protect the pumps from 
clinkers larger than this size. 

The make-up water will be purified 
by means of Griscom-Russell evapora- 
tors connected between the bleeders of 
the eighth and eleventh stages of the 
turbines. Each evaporator will have a 
maximum capacity of 10,000 Ib. per 
hour. A condensate storage reservoir 
will be provided between the foundation 
walls under the boiler-room basement. 
This arrangement of evaporators elim- 
inates a number of pumps and other 
auxiliaries generally found with a low- 
pressure evaporator plant. In_ this 
case the evaporator feed pump is also 
eliminated, as the water will feed to 
the evaporators by gravity from the 
cold-water house-service supply tanks. 
Deaération of feed water will be ac 
complished by admitting all the con- 
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densate which has been exposed to the 
air in storage back into the system 
through the main condensers, which 
will have hot wells of special design. 
[his will deliver the condensate prac- 
tically free from dissolved air and at a 
much higher temperature than that 
corresponding to the pressure of the 
vapor in the condenser. Air for com- 
bustion will be admitted to the building 
through louvers and heaters in the top 
of the boiler room and drawn down 
through ducts, carrying with it waste 
heat from the boiler-room radiation 
losses into the forced-draft fan room. 
After passing through the fans on the 
way to the stoker wind boxes, the air 
will be preheated to a temperature of 
250 deg. to 300 deg. F. by means of hot 
water and steam bled from the main 
units. 

Since the power house will be nearly 
800 ft. from the river, long intake and 
discharge circulating water ducts will 
be necessary. Two 22,000-g.p.m. pumps 
and one 35,000-g.p.m. pump will be 
built to operate the first two condensers. 
The Ingersoll-Rand condensers will be 
of the pear-shape type, being built for 
one pass only with #-in. tubes, and each 
will have a surface of 14,250 sq.ft., 
excluding the coolers. 


NOVEL FAN CONTROL 


What is believed to be an original 
arrangement of motors and controls for 
the forced-draft and induced-draft fans 
has been developed. Directly connected 
to each forced-draft fan there will be 
a 25-hp., 720-r.p.m. and a 100-hp., 1,200- 
r.p.m. motor. These are to be 440-volt 
alternating-current' slip-ring motors 
with the 720-rp.m. motor designed for 
safe overspread at 1,200 r.p.m. Each 
motor will have its controller, of the 
motor-operated drum variety, and the 
controllers will be so connected and 
interlocked that by the mere operation 
of one push-and-pull switch on the 
boiler-control board any fan speed from 
360 r.p.m. to 1,200 r.p.m. can be ob- 
tained. When the drum controller of 
the small motor has reached its top 
speed, a contactor will automatically 
cut this motor off the power circuit, and 
another contactor will connect the 
larger motor, whose controller will then 
accelerate up to the maximum speed 
with the smal] motor coasting. The 
reverse operation is similar. Flashing 
lights will indicate each step of each 
controller. Each induced-draft fan is 
driven by a 40-hp. and a 150-hp. motor 
operated similarly, the 40-hp. motor 
being connected by a chain drive while 
the large motor is directly connected 
to the fan shaft. Fan speeds of 225 
r.p.m. to 900 r.p.m. are provided for. 
The small motors will furnish the neces- 
sary draft for 70 to 80 per cent of the 
running time, the large motors being 
called upon only when the boilers are 
operated at the very highest ratings. 

The turbines will generate at 12,000 
volts, which will be stepped up to 
24,000 volts by means of auto-trans- 
formers directly connected to each 
turbo-generator. These auto-transform- 
ers will be installed in the outdoor 
substation with no switch between them 
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and the generators. Differential relay 
protection will be provided around the 
entire unit of generator and auto- 
transformer, so that a failure in either 
the generator, the connecting cables or 
the auto-transformer will trip the 
switch connecting the unit to the 24,000- 
volt bus, open the generator field and 
close the throttle. 

The generators are to have an en- 
tirely self-contained air-cooling system, 
which will circulate the air past water- 
cooling coils, the total volume of air 
in the system being extremely small. 
The volume of air, in fact, will be so 
small that in case of an incipient fire 
in the generator windings the oxygen 
would hardly support combustion for 
the small amount of dust which might 
be present in the windings. On this 
account no water, steam or other fire- 
fighting equipment is to be provided. 

Each exciter is to be a 110-kw., 250- 
volt shunt unit directly connected to the 
turbine shaft. Bracketed and directly 
connected to the end of this exciter 
will be a small 2-kw., 125-volt machine 
to excite the field of the 110-kw. exciter. 
No main series-field rheostat is pro- 
vided, nor will a Tirrill regulator be 
used. The exciter rheostat is to be 
motor-operated and consist of two sec- 
tions, the first section cutting in re- 
sistance in the field of the main exciter 
and the second section cutting in re- 
sistance in the 2-kw. generator field. 
There is no spare excitation whatsoever 
provided, although in case of trouble 
with the 2-kw. machine the main exciter 
fields could be readily excited from the 
station control battery, which has a 
voltage of 125. 


OuTDOORS EQUIPMENT 


Following the general practice of the 
company for the last ten years, all of 
the switching and transforming equip- 
ment will be installed in an outdoor 
substation erected adjacent to the steam 
plant. This will include the auto- 
transformers, the station power trans- 
formers, the step-up transformers for 
the 140,000-volt system and 24,000-volt 
and 140,000-volt buses and switching 
equipment. The 24,000-volt switches 
will be of the General Electric type 
KO-39B variety, rated at 50,000 volts. 

The station power transformers are 
to be three 500-kva. self-cooled trans- 
formers stepping down from 24,000 
volts to 480 volts, one bank supplying 
all the station auxiliaries for the first 
two units. Future units will obtain 
station auxiliaries from a second station 
power bank. To insure as much as 
possible against transformer failure, 
the station power transformers are to 
be built to 50,000-volt specifications. 

The 140,000-volt substation will con- 
sist of a 45,000-kva. bank of trans- 
formers stepping up from 24,000 volts 
to 140,000 volts, together with switch- 
ing equipment for the 140,000-volt lines. 
It is planned to install a duplicate 
140,000-volt bus with _ electrically 
operated remote-control disconnecting 
switches connecting the line and trans- 
former switches to either bus. In addi- 
tion, there will be a bus-tie oil circuit 
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breaker provided with electrostatic 
synchronizing equipment to enable the 
two buses to be synchronized. This 
outdoor substation will supersede the 
present indoor station at Zilwaukee, 
which is a portion of the original 140,- 
000-volt system built in 1911. By 
means of this 140,000-volt system the 
energy of the new station will be avail- 
able generally on the system, which 
already connects the Au Sable River 
dams with Flint, Owosso, Battle 
Creek, Jackson and, through frequency 
changers, with Grand Rapids and other 
cities served by the 140,000-volt, 30- 
cycle system. 

The entire engineering and construc- 
tion of the plant is being carried on 
by the engineering and construction de- 
partments of the Consumers’ Power 
Company, H. F. Eddy, mechanical engi- 
neer, and J. H. Foote, electrical engi- 
neer, having direct charge of the design 
and engineering, and G. F. Stecker, 
assistant manager of construction, 
being in direct charge of building the 
station. 





No Change in Control of the 
Crocker-Wheeler Company 


At the annual stockholders and 
directors’ meeting of the Crocker- 
Wheeler Company, held in New York 
on Wednesday, May 9, new officers 
were elected, the selections proving 
that there will be no change in policy 
or management because of the death of 
President Schuyler S. Wheeler. Ed- 
mund Lang, who was previously vice- 
president and secretary, was made 
president. Arthur L. Doremus was con- 
tinued as vice-president, and Clarence 
N. Wheeler, the former controller, was 
elected to fill the vice-presidential 
vacancy caused by Mr. Lang’s promo- 
tion. Herbert C. Petty, formerly assist- 
ant sales manager, became secretary 
and sales manager; Theodore S. Fuller 
was continued as treasurer, and George 
W. Bower was made assistant secretary 
and assistant treasurer. The existing 
board of directors was re-elected, the 
vacancy caused by Mr. Wheeler’s death 
being left unfilled for the present. Be- 
sides the president and vice-presidents 
named above, these directors are Ed- 
ward W. Brown, Hampton D. Ewing, 
E. B. Humpstone, Frank H. Jones, and 
Dr. M. I. Pupin. 





F. A. E. S. Makes Appoint- 
ments to Coal Committee 


Appointment of four members of the 
committee to conduct an investigation 
into the storage of coal is announced by 
the Federated American Engineering 
Societies. They are P. F. Walker, dean 
of engineering, University of Kansas; 
S. W. Parr, professor of applied chem- 
istry, University of Illinois; H. Foster 
Bain, director of the United States 
Bureau of Mines, and L. E. Young, 
Union Light & Power Company, St. 
Louis. The chairman is W. L. Abbott, 
chief operating engineer of the Com- 
monwealth Edison Company, Chicago. 
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Commercial Men Meet 


Hoosier Association Devotes One-Day 
Session to Appliance Selling, Rural 
Rates and Refrigeration 


ELLING appliances, rural exten- 

sions and electrical refrigeration 
received great attention at the Com- 
mercial Section meeting of the Indiana 
Electric Light Association at Indian- 
apolis on May 3. A. W. Krueger, 
Edison Electric Appliance Company, 
answered the question as to whether 
a central-station company should mer- 
chandise appliances in the affirmative, 
basing his opinion on the experiences 
of central stations in many localities 
throughout the West. All electrical 
dealers, he thought, benefited by the 
pioneering work of the utility. Wal- 
lace O. Lee, Indianapolis, cautioned 
against price cutting if a utility de- 
sired the co-operation of the local con- 
tractor-dealers. T. Hatfield, a con- 
tractor-dealer, felt that since the utili- 
ties were virtually the backbone of the 
electrical industry, it was perfectly 
logical for them to handle merchandise, 
but unless prices were maintained dis- 
satisfaction and jealousy on the part of 
other dealers would arise. R. Thurman 
chairman Commercial Section, and 
F. W. Buck thought that if the field 
was entered separate merchandising de- 
partments should be maintained. 


NEW RURAL RATES 

The newly proposed rural service 
regulations for Indiana were discussed 
by Earl Carter, chief engineer of the 
Public Service Commission. These rules 
follow those adopted in Wisconsin in 
that the rural charge is determined by a 
certain percentage of the total invest- 
ment. For Indiana this charge is 10 
per cent of the total cost of the new 
general and local construction. Besides 
this, there are the regular urban mini- 
mum and energy charges. Construc- 
tion is handled under the supervision 
of the utility that assumes title upon 
completion of the extensions. 

John W. Brockman, Brookville, raised 
the question of how connection charges 
for additional customers should be han- 
dled once the line had been completed. 
Mr. Carter said this connection charge 
was determined by dividing the total 
cost of the general equipment by the 
number of customers, and if this charge 
was higher than the additional cost of 
the general equipment, the company 
would refund the difference to the con- 
sumers on that line, including the new 
users. 

At the afternoon session D. M. Jones, 
Schenectady, N. Y., presented the eco- 
nomic side of poor power factor, ex- 
plaining his subject by concrete exam- 
ples. C. W. Johnson spoke on the value 
to central stations of increasing their 
load by the sale of refrigerators for 
private residences. By assuming an 
average residential yearly lighting bill 
of $19 against a 800-kw.-hr. consump- 
tion for a refrigerator which would give 
a return of $59, Mr. Johnson showed 
that the refrigerator load was a virgin 
field which would be an excellent rev- 
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enue producer. H. E. Crane, Fort 
Wayne, however, cautioned against too 
much enthusiasm in selling these ma- 
chines, thereby forgetting the neces- 
sary servicing. He estimated the aver- 
age daily cost of his own refrigerator 
at 12 cents. 

At the banquet on Thursday evening 
W. H. Morton, Sanborn Electric Com- 
pany, Indianapolis, and C. ©, Perry, 
president Indianapolis Light & Heat 
Company, spoke. 





Will Consider Illuminating 
Engineering Nomenclature 


Thirteen men, consisting of six repre- 
sentatives of producers, three repre- 
sentatives of consumers and four rep- 
resentatives of general interests, con- 
stitute the personnel of the sectional 
committee on illuminating engineering 
nomenclature and photometric stand- 
ards, one of the projects officially be- 
fore the American Engineering Stand- 
ards Committee. The Illuminating En- 
gineering Society has been named 
sponsor for this project. The men who 
constitute this committee, and the 
organizations which they represent, 
follow: 

American Gas Association, W. J. Ser- 
rill; American Institute of Electrical 
Engineers, A. E. Kennelly; Bureau of 
Standards, A. S. McAllister; Illuminat- 
ing Engineering Society, Howard Lyon 
and G. H. Stickney; National Commit- 
tee of International Commission on 
Illumination, Louis Bell; National Com- 
mittee of International Electrotechnical 
Commission, C. O. Mailloux; National 
Council of Lighting Fixture Manufac- 
turers, E. C. McKinnie; National 
Electric Light Association, C. H. 
Sharp; Optical Society of America, 
E. C. Crittenden; American Physical 
Society, E. P. Hyde; individuals, G. A. 
Hoadley and M. Luckiesh. 





Electrochemists Discuss Many 
Furnace Applications 


The forty-third meeting of the 
American Electrochemical Society, held 
at New York on May 38, 4 and 5, was 
attended by 250 members and guests. 
The technical papers of the first day 
included symposiums on electrode poten- 
tials and electrodeposition. On Friday, 
among other subjects, “Heat-Insulating 
Material for Electrically Heated Appa- 
ratus” was discussed by J. C. Woodson, 
“Methods of Handling Materials in the 
Electric Furnace and the Best Type of 
Furnace to Use” by Frank W. Brooke, 
“Relation Between Current, Voltage 
and the Length of the Carbon Arcs” 
by A. E. R. Westman, and “Electric 
Furnace Detinning” by C. E. Williams, 
C. E. Sims and C. A. Newhall. Satur- 
day was given over to papers on the 
production and application of the rarer 
metals. 

J. W. Hinckley of the National Carbon 
Company was elected president of the so- 
ciety for the ensuing term. E. G. Ache- 
son was elected an honorary member. 
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Electric Truck Promotion 


Interested Bodies Unite for a Co-oper- 
ative Program with Many 
Ramifications 


O LESS than twelve associations, 

groups of associations or groups 
of individuals are united in the “elec- 
tric truck business development pro- 
gram” recently formulated in confer- 
ence by representatives of these asso- 
ciations and to be put into effect 
through the Joint Committee for Busi- 
ness Development. These twelve bodies 
include, in addition to the committee 
just named, the Electric Motor Truck 
and Car Bureau, the Commercial Sec- 
tion and the geographic divisions and 
state associations of the National Elec- 
tric Light Association; the Associated 
Manufacturers of Electrical Supplies, 
the Society for Electrical Development, 
the Electric Truck Association of New 
York, local electrical leagues and three 
groups of manufacturers directly con- 
cerned, namely, makers of electric 
trucks, of industrial trucks and of stor- 
age batteries. 

The aims of the program are (1) to 
inform and interest the electrical in- 
dustry generally regarding the possi- 
bilities and advantages of electric 
truck business; (2) to interest central- 
station companies generally regarding 
the possibilities and advantages to 
them in cultivating an electric truck 
load, and (3) to provide for the in- 
dustry practical advertising and sales 
helps and concrete suggestions for de- 
veloping electric truck business. 


Work TO BE DONE 

The work of those in charge of this 
program is to cover the obtaining of 
data needed by the society in connection 
with the compilation of literature, 
editorial assistance in the preparation 
of articles to be released to the elec- 
trical trade press, the appointment of 
an advisory committee to aid partici- 
pating organizations, preparing and 
maintaining a mailing list, gathering 
and distributing statistics, preparing 
for not less than 500 daily newspapers 
articles on the advantage of electric 
trucking, preparing articles both for 
popular magazines and for the elec- 
trical trade press, forming local com- 
mittees, supplying selling suggestions 
and advertising copy, preparing mate- 
rial for lectures to the industry and to 
the public, arranging for the mention of 
electric trucks at meetings within the 
industry, preparing material for broad- 
casting by radio, preparing suitable 
printed matter for use within the in- 
dustry and for distribution to con- 
sumers, and promoting classes for elec- 
tric truck salesmen as detailed in the 
ELECTRICAL WorRLD for May 5, page 
1057. 

Charles R. Skinner, Jr., manager of 
the automobile bureau of the New York 
Edison Company, has been made chair- 
man of the advisory committee, of 
which other members are O. R. Hogue, 
chairman Commercial Section, N. E.- 
L. A., and W. L. Goodwin, representing 
the Society for Electrical Development. 
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Joint Committee for Business 
Development at Work 


At a recent meeting of the executive 
committee of the Joint Committee for 
Business Develoment W. E. Clement, 
commercial agent of the New Orleans 
Public Service, Inc., was elected a mem- 
ber, thus giving representation to the 
South and Southwest and making a 
direct point of contact with the sec- 
tional joint committee which has been 
formed in the Southwestern Geographic 
Division of the National Electric Light 
Association, of which Mr. Clement is 
general chairman. 

It was announced at the meeting that 
there are now 641 accepted correspond- 
ents of the joint committee in various 
parts of the country, and that there is 
a total of 1,341 with whom correspond- 
ence is being carried on with a view to 
having them serve. The hearty support 
of the committee was pledged to the 
“Better Homes in America”? movement. 

A co-operative program is being 
worked out with the American Bakers’ 
Association which will assume definite 
p’oportions at an early date, and it was 
announced that satisfactory progress 
had been made in the adoption of a 
minimum  iring standard. A report 
concerning this will probably be made 
within sixty days. 

An extensive campaign dealing with 
the electric range was outlined by 
Oliver R. Hogue, chairman of the Com- 
mercial National Section, N. E. L. A. 
Charles R. Skinner, Jr., reported prog- 
ress upon contemplated electric vehicle 
activity. A. K. Baylor reported that he 
was at work on a consumer booklet to 
be known as “Better Outlets for the 
Home.” The booklet being prepared by 
the electric heating and melting depart- 
ment, Chairman C. K. Nichols reported, 
will soon be ready for final approval. 
C. E. Greenwood, chairman of the do- 
mestic and industrial appliances depart- 
ment, stated that the monograph his 
department had prepared on the vac- 
uum cleaner had been completed and 
was ready for distribution. He an- 
nounced that his department contem- 
plated publishing a booklet on electric 
refrigeration at an early date. The 
chairman of the electric lighting de- 
partment, P. B. Zimmerman, reported 
that a very complete monograph on 
domestic lighting had been issued and 
was ready for distribution. 

A comprehensive program of booklets 
covering various fields was reported by 
William L. Goodwin of the Society for 
Electrical Development as ready. Louis 
D. Gibbs, chairman of the publicity 
advisory council, announced that the 
council is working to secure representa- 
tion from all the associations affiliated 
with the joint committee. 





Conference Takes up Prob- 
lems of Apparatus Users 


A conference of men interested in the 
Use or the manufacture of scientific in- 
struments and apparatus was held re- 
tently at the headquarters of the Na- 
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tional Research Council in Washington. 
It was attended by members of gov- 
ernment scientific bureaus, scientific 
societies, universities, the Association 
of Scientific Apparatus Makers and in- 
dividual firms. 
of the Bureau of Standards, presided. 
It was resolved that a committee of 
apparatus makers and users should be 
formed under the Research Extension 
Division of the council. This commit- 


tee is to consist of one representative °‘ 


from each of eleven technical so- 
cieties and organizations, including the 
American Institute of Electrical Engi- 
neers; two representatives from the 
Bureau of Standards and the National 
Research Council and six repr ~enta- 
tives from the Association of Scientific 
Apparatus Manufacturers, with mem- 
bers-at-large to be appointed by this 
committee. 

The principal discussions at the con- 
ference ranged around apparatus sup- 
ply, standardization of apparatus, in- 
formation service and inspection service. 


> 


New Electrical Safety Rules 
for Indiana 


The State Fire Marshal of Indiana, 
Newman T. Miller, has, in the interest 
of safety, promulgated the following 
rules for all new electrical installations 
or alterations: 

1. Service entrance wires, from point 
of contact with the building up to and 
including the switch, meter connections 
and main cut-out fuses, must be com- 
pletely inclosed within steel. 

2. Continuous rigid metallic conduit 
must be used from point of contact with 
the building to and terminating within 


Dr. Burgess, director 
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the service entrance switch and affixed 
rigidly thereto. 

3. Service entrance switches must be 
of the externally operated safety in- 
closed type and provide means for seal- 
ing the inclosure containing the main 
cut-out switch and fuses. 

Switches must also provide means for 
entirely inclosing the meter connection 
wires within steel. 





Union Electric Light & Power 
Seeks to Expand 


The Union Electric Light & Power 
Company of St. Louis has asked the 
Public Service Commission of Missouri 
for approval of its purchase of three 
properties which will give the company 
a string of electric utilities extending 
from St. Charles, Mo., on the north 
through southeastern Missouri to the 
northern boundary of Arkansas. 

One group of properties which the 
company desires to purchase includes 
the St. Louis Light & Development 
Company, valued at $1,695,105; the 
Cape Girardeau & Jackson Interurban 
Railway, valued at $379,530; the St. 
Charles Electric Light & Power Com- 
pany, valued at $106,591, and the Iron 
County Electric Light & Power Com- 
pany, valued at $17,355. The second 
application asks permission to take over 
the Western Power & Light Company 
of St. Louis County, valued at $277,911, 
and the third application is for 
authority to purchase the lighting 
plants of the Missouri Public Utility 
Company at Bonne Terre, Cape 
Girardeau, Calfee, Charleston, East 
Prairie, Webb City, Sikeston and other 
smaller towns in southeas‘ern Missouri. 


$$ @—~——__ 


Building a Transmission Tower in a Lake 





N EXTENDING its new 110,000-volt 

line to Pittsfield, Mass., the Turners 
Falls Power Company was forced to 
build the abutments for one tower 50 
ft. out from the shore of a small lake in 
the city limits, owing to the existence 
of a municipal ordinance making provi- 
sion for a roadway along the shore of 
the lake to be built at some uncertain 
future date. It was at first planned to 
build a solid concrete pyramidal base, 
but so much difficulty was experienced 


in building and pumping out the neces- 
sary cofferdam that it became necessary 
to build individual piers for each leg of 
the tower. These are, however, tied 
together with arches of reinforced con- 
crete. They extend 45 ft. down under 
water to bedrock. The work was done 
under trying winter conditions, and this 
one tower cost the power company 
nearly $35,000, or as much as forty 
similar towers constructed across open 
country. 
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Brief News Notes 





Utica Rates Going Down.—Officials 
of the Utica Gas & Electric Company 
have announced a reduction in rates for 
electricity used for lighting and power. 
The new schedule will represent a cut in 
cost to the consumer of about 10 per 
cent. The company says the new sched- 
ules will be operative by Oct. 1. 


San Diego Consolidated’s Good Year. 
—The San Diego Consolidated Gas & 
Electric Company reports that its elec- 
tric operating revenue for the year 1922 
was $2,169,025 and its electric operat- 
ing expenses $1,541,470, giving a net 
operating electric revenue of $627,555. 
The company declared dividends of 
$528,843 during the year, leaving an 
accumulated surplus of $50,866. 

Eldora, Iowa, Is Connected with 
Transmission Line.—A_ transmission 
line from the lines of the Iowa Falls 
Electric Company and the Iowa Rail- 
way & Light Company now furnishes 
service to Eldora, Iowa. The Iowa River 
Light & Power Company at Eldora has 
built this transmission line to Cleves 
and is receiving energy from the plants 
at Cedar Rapids, Iowa Falls and Mar- 
shalltown. 


Oxford, Ohio, Resolves to Keep Mu- 
nicipal Plant.— Acquirement of new 
equipment for the municipal light and 
power plant at Oxford, Ohio, on a 
“lease-purchase” basis, was authorized 
by the City Council recently, after a 
proposal by the Ohio Gas & Electric 
Company to supply energy to the city 
on a wholesale basis on a ten-year con- 
tract had been rejected. 


Southern Indiana Gas & Electric Re- 
port.—The Southern Indiana Gas & 
Electric Company of Evansville, which 
operates electric, gas, steam-heat, 
street-railway and interurban railway 
plants, had a combined net income for 
1922 of $206,868, or $10,964.91 more 
than for 1921. The net income is the 
amount left after paying operating ex- 
penses, including taxes and deprecia- 
tion, and after paying interest on debt. 
The company’s surplus was $429,735. 

Municipal Ownership Wins in Red 
Wing, Minn.—By large majorities the 
entire ticket favoring the construction 
of a municipal electric light and power 
plant has been elected in Red Wing, 
Minn., over the candidates advocating 
the purchase of energy from the Wis- 
consin-Minnesota Light & Power Com- 
pany. The victory of municipal owner- 
ship comes after a bitter fight lasting 
over a period of many years. 

Southern Sierras Power Company’s 
Report.—The Southern Sierras Power 
Company, operating in Riverside, 
Hemet, San Bernadino and vicinity, re- 
ports to the California Railroad Com- 
mission for the year 1922 that its oper- 
ating revenue was $2,010,744 and its 
operating expenses $814,075, giving a 
net operating revenue of $1,196,669. 
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The net corporate income for the year 
was $79,053 and surplus $137,501. 

Oskaloosa Loses Permit.—Failure to 
do the preliminary work required by the 
Federal Power Commission has resulted 
in the revocation of the preliminary 
permit granted the city of Oskaloosa, 
Iowa. The city had a plan for develop- 
ing power on the Des Moines River. 

Geneva, IIl., Gives up Municipal Plant. 
—The municipal generating plant of 
Geneva, Ill., has come to an end, and 
the city is henceforth to be served 
from the lines of the Chicago, Aurora & 
Elgin Railroad through its subsidiary, 
the Chicago Suburban Power & Light 
Company. The new rates will be lower 
than the cost of manufacture by the 
city, which will continue to distribute 
the electricity after transforming it 
from 30,000 volts to 2,300 volts. 


Study of California Rivers to Be 
Made.—A study of the American River 
and of the proposed diversion of the 
Trinity into the Sacramento River is to 
be made by a board to be composed of 
a representative each of the War De- 
partment, of the Interior Department 
and of the Department of Agriculture. 
The study is to determine the best 
scheme of developing the power, irri- 
gation, flood-control and navigation 
features of these rivers. 


Central Illinois Buys Athens Plant.— 
The Central Illinois Public Service Com- 
pany has purchased the Athens (IIl.) 
electric light plant and is now serving 
195 communities with electric light and 
power. Business of the company is in- 
creasing rapidly. The average daily 
output of the Muddy power station has 
reached 220,000 kw.-hr., largely the re- 
sult of the company’s new contract with 
the Old Ben Coal Corporation, which 
it is serving with electrical energy for 
the operation of its coal mines. 

Lena (Ill.) Plant Serves Eighteen 
Communities.—The Wisconsin Utilities 
Company of Monroe, Wis., a subsidiary 
of the United Utilities Company, Lena, 
Ill., announces the purchase of the plant 
and outside equipment of the Orange- 
ville Electric Light & Power Company 
and its plan to supply that city with 
electricity. The Wisconsin Utilities 
Company has also signed an agreement 
with Clarno to furnish electricity there, 
making eighteen communities which will 
receive light and power from the Lena 
plant. 

California Oregon Power Company 
Busy.—Three major construction jobs 
for the California Oregon Construction 
Company are under way. Work is pro- 
gressing on the 20-mile extension of the 
66,000-volt transmission system in Kla- 
math County to the town of Chiloquin. 
This line will be completed in May. A 
suction dredge is being built to operate 
on Upper Klamath Lake in connection 
with the lake regulation project of the 
company. This will be ready for serv- 
ice this month. The transmission line 
from Fall Creek to Yreka, which was 
built in 1908, will be rebuilt and relo- 
cated. 

New Orleans Plant Must Have More 
Water.—So much water has been used 
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by the electric power plant of the New 
Orleans Public Service, Inc., at the foot 
of Market Street, since the installation 
of the new 20,000-kw. turbine-generator 
that it has been found necessary to 
augment the supply by building a new 


- reinforced-concrete intake tunnel, 8 ft. 


x 10 ft., at a cost of about $500,000, 
Work will be started when the Missis- 
sippi River reaches a lower level. More 
water is consumed by the electric power 
plant than by the rest of the city com- 
bined, the power house requiring when 
operating at full capacity 11,570,000 
gal. an hour. 


Missouri Pacific Abandons Steam 
Plant for Central-Station Service— 
The Missouri Pacific Railway Company 
has recently arranged to purchase elec- 
tric service from the Union Electric 
Light & Power Company of St. Louis 
for the operation of all electric equip- 
ment at its shops in Dupo, Ill. The St. 
Louis company will deliver this service 
to the railroad company yards _ just 
south of St. Louis in the form of three- 
phase, 60-cycle, 13,200-volt energy, the 
Missouri Pacific Railway having in- 
stalled a submarine cable across the 
Mississippi and constructed a 3-mile 
transmission line to Dupo and a 300- 
kva. substation. This contract means 
the abandonment of a steam plant 
which has been in operation at the Dupo 
shops for a number of years. 


San Francisco Holds Radio and Elec- 
trical Exposition.—The National Radio 
and Electrical Exposition held in the 
Civic Auditorium, San Francisco, dur- 
ing the week of April 2 proved so suc- 
cessful that it has been decided to make 
it an annual event. It is estimated that 
twenty-five thousand persons visited 
the show during the six days it was 
in progress. The exposition was held 
primarily to demonstrate the progress 
that has been made in the art of radio 
communication, but electrical interests 
that had other displays capitalized on 
the public’s interest in radio by show- 
ing the latest devices and appliances. 
Among the unique exhibits was a large 
illuminated map showing the power 
plants and the transmission system of 
the Pacific Gas & Electric Company. 


Government Engineers Continue 
Study of Snake River.—The study of 
the power resources of Snake River 
begun in 1920 by an examination of the 
river between Huntington, Ore., and 
Lewiston, Idaho, by engineers of the 
United States Geological Survey was 
continued in 1921 by a similar exam- 
ination of the river in southern Idaho, 
between Milner and Weiser, and manv- 
script copies of the report for that year 
are open for public inspection at the 
office of the Geological Survey in Wash- 
ington and at the office of the district 
engineer at Boise. The report gives 4 
history of the present development of 
power in southern Idaho and contains 
maps and descriptions of nineteen sites 
at which 250,000 hp. more could prob- 
ably be developed even during times 
of low-water flow. It sets forth the 
amount of water available for power 
development and the schemes by which 
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the fullest use may be made of the 
water. 


Consummating Indiana Consolidation. 
—The Wabash Valley Electric Company 
has petitioned the Indiana Public Serv- 
ice Commission for authority to buy the 
Putnam Electric Company, Cayuga 
Electric Company, Martinsville Gas & 
Electric Company, Spencer Light, Power 
& Water Company, Gosport Electric 
Company, Morgan County Light & 
Power Company and Roachdale Electric 
Company and to issue $1,561,700 of new 
securities to finance the deal. The peti- 
tion says the properties are worth at 
least $2,073,000, against which there 
will be $1,811,700 in securities. The 
Central Indiana Power Company, which 
owns all the common stock of the In- 
diana Electric Corporation, owns the 
Wabash, Putnam and Cayuga com- 
panies, all of which were concerned in 
the hard-fought Indiana Electric Cor- 
poration case of 1921-1922. The whole 
system is to be provided with energy, in 
part at least, from the power plant 
which the Brewer interests are build- 
ing near Terre Haute. 


Associations and 


Societies 





H. A. Lewis to Speak to New England 
Merchandising Bureau.—H. A. Lewis of 
Electrical Merchandising, New York, is 
scheduled to address the Merchandising 
Bureau of the New England Division, 
N. E. L. A., upon “Compensation for 
Merchandising Salesmen,” at the Con- 
gress Square Hotel, Portland, Me., at 
1 p.m. Wednesday, May 16. 

American Welding Society’s New 
President.—In the ELECTRICAL WORLD’S 
report, on page 1053 last week, of the 
New York meeting of the American 
Welding Society it was erroneously 
stated that the president-elect, T. F. 
Barton, was “of the General Electric 
Company.” Mr. Barton is master 
mechanic of the Delaware, Lackawanna 
& Western Railroad. 

Wenatchee Starts Electric Club— 
Power company representatives and 
electrical men of Wenatchee, Wash., met 
at an informal dinner recently for the 
purpose of organizing a local electric 
club. Ray U. Muffley, manager of the 
Washington Coast Utilities, was elected 
temporary chairman. The following 
officers were elected: President, Lewis 
Shreve; vice-president, V. R. Wright; 
Secretary, W. A. Buttles; treasurer, 
H. L. Clark. 

Kansas Metermen Organize—At the 
close of the first annual meter school 
held by the department of electrical en- 
gineering of the Kansas State College 
at Manhattan, Kan., which was attended 
by fifty men, a permanent organization 
of Kansas metermen was effected. J. E. 
Brown of the Kansas Electric Power 

ompany was elected president, and F. 

Pumphrey of Wichita and A. C. 

Krachy of Ellsworth committeemen. 
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Power Development to Be a Topic at 
A. S. M. E. Convention.—At the spring 
meeting of the American Society of 
Mechanical Engineers, to be held at 
Montreal on May 28-31, Julian C. Smith 
will discuss “Power Development in the 
Province of Quebec,” Frederick A. Gaby 
“Development of Hydro-Electric Power 
Plants in Ontario,” and H. G. Acres 
“Modern Hydraulic Turbines of Large 
Capacity.” 

Empire State Gas and Electric Asso- 
ciation.—At the meeting of the electric 
section of this association on Thursday 
and Friday next week there will be re- 
ports from the following committee 
chairmen: Street lighting, K. V. 
Farmer, Syracuse; boiler-room opera- 
tion, A. C. Jordon, Elmira; hydraulic 
power, H. G. Davis, Watertown; trans- 
mission lines, E. P. Peck, Utica; over- 
head distribution, H. W. Watt, Mount 
Vernon, and underground systems, R. A. 
Paine, Jr., Brooklyn. 


North Central, N. E. L. A., Conven- 
tion Postponed.—The convention of the 
North Central Geographic Division, 
N. E. L. A., originally scheduled to be 
held at the Curtis Hotel, Minneapolis, 
on June 13-15, will instead be held at 
the Radisson Hotel, in that city, on 
June 20-22. This postponement, the 
officers announce, has been necessitated 
by the mistake of the Curtis Hotel 
management in booking the convention 
for a week previously assigned by it 
to another gathering. 


May Section Meetings of A. I. E. E.— 
Section meetings of the American Insti- 
tute of Electrical Engineers still to be 
held this month are announced as fol- 
lows: Baltimore, May 18, “Lighting of 
Factories and Office Buildings,” Earl A. 
Anderson; Boston, May 15, annual 
entertainment; Cleveland, May 24, ad- 
dress by President Jewett; Erie, May 
14, “Science of Musical Sounds,” Dayton 
C. Miller; Philadelphia, May 14, C. J. 
Russell; Seattle, May 16, “Long-Dis- 
tance Telephone Toll Cable;” Worcester, 
May 17, address by President Jewett. 

American Engineers Honor French 
Colleagues.—A joint meeting of the 
four major engineering societies of 
America with the American Section of 
the Société des Ingénieurs Civils de 
France was held in New York on May 
4, in honor of the seventy-fifth anni- 
versary of the founding of the French 
society. Harrington Emerson, presi- 
dent of the American Section; Gaston 
Liebert, director of the French Bureau 
of Information; C. O. Mailloux, the 
president of the International Electro- 
technical Commission; William Barclay 
Parsons, Arthur S. Dwight and Henri 
Vigneron spoke. 

Gerard Swope Addresses St. Louis 
Electrical Board.—Gerard Swope, presi- 
dent of the General Electric Company, 
addressed the St. Louis Electrical Board 
of Trade on the subject of “The Future 
of the Electrical Industry” at its regu- 
lar weekly luncheon at the Statler Hotel 
on May 1. Louis H. Egan, president of 
the Union Electric Light & Power Com- 
pany, was chairman. Mr. Swope said 
that only about 30 per cent of the na- 
tion’s industrial plants are operating 
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with electric service. He also saw a 
great opportunity for steam railroad 
electrification, pointing to the strides 
that Italy has made along this line. 


Change of Meeting Place for Lighting 
Fixture Manufacturers.—The place for 
holding the midsummer convention of 
the National Council Lighting Fixture 
Manufacturers has been changed from 
Hot Springs, Va., to Buffalo. The date, 
June 26-28, remains unchanged. On 
the first day there will be a design 
program under the direction of E. T. 
Caldwell, and the following questions 
will be taken up: (1) “Which is the 
more important, designing or merchan- 
dising?” (2) “Should the lighting-fix- 
ture industry follow period design as 
the furniture industry has done?” (3) 
“Are the designers asleep?” On the 
second day a publicity program will 
cover: (1) Value of a national publicity 
campaign to a trade association; (2) 
possible development of dealer contact 
in a publicity campaign; (3) merchan- 
dising possibilities for the individual 
manufacturer in an association publicity 
campaign. The last day will be given 
over to a business meeting. 





Coming Meetings of Electrical and 
Other Technical Societies 


{A complete directory of electrical assc 
ciations is published in the first issue o 
each volume. See Jan. 6 issue, page 78, fc 
latest list.] 


Southwestern Public Service Association— 
Fort Worth, Tex., May 15-17. . N 
Willis, 403 Slaughter Bldg., Dallas, Tex 

Empire State Gas and Electric Associatior 
Electric Section—Utica, N. Y., May 17-18 
C. H. B. Chapin, Grand Central Termina! 
New York. 

Electrical Supply Jobbere’ 


Association— 
Executive committee 


and general meet- 
ing, Hot Springs. Va., May 21-25. Frank- 
lin Overbagh, 411 S. Clinton St., Chicago. 

Missouri Association of Public Utilities— 
River boat from St. Louis to Peoria, 
May 24-26. 

American Society of Mechanical Engineers 
—Montreal, May 28-31. C. W. Rice, 29 
West 39th St., New York. 

National Electric Light Association—New 
York, June 4-8. M. H. Aylesworth, 29 
West 39th St., New York. 

California State Association of Electrical 
Contractors and Dealers—Dorner Lake, 
Cal., June 9-16. 

Electric Power Club— Hot Springs, 


Wa... 
June 11-14. S. N. 


Clarkson, Kirby Bldg., 


Cleveland. 

North Central Division, N. = L. A.—Min- 
neapolis, June 20-22. H. E.°Young, Min- 
neapolis General Electric Company. 

Pacific Coast Electrical Association—San 
Francisco, June 19-22. S. H. Taylor, 527 


Rialto Bldg., San Francisco. 
Society for the Promotion of Engineering 


Education—Ithaca, N. . June 20-22. 
F. L. Bishop, University of Pittsburgh. 
Canadian Electrical i 





treal, June 20-23. Louis Kon, 65 McGill 
College Ave., Montreal. 

American Institute of Electrical Engineers 
—Annual convention, Swampscott, Mass., 
June 25-29; Pacific Coast convention, Del 


Monte, Cal, Oct. 2-5. F. L. Hutchinson, 
33 West 39th St., New York. 


American Society for Testing Materials— 
Atlantic City, June 25-29. 

Iowa Section, N. ©. L. A.— Mason City, 
June 26-29. 

Associated Manufacturers of Electrical Sup- 
plies—New London, Conn., June 26-29. 
Frederic Nicholas, 30 East 42d St., 
York. 

Nationa] Council Lighting Fixture aa 
facturers—Buffalo, June 26-28. H. 
Hofrichter, 233 Gordon Square Siac, 
Cleveland. 

Northwest Electric Light and Power Asso- 
ciation—Seattle, June 27-30. G. E. Quinan. 
204 Electric Bldg., Seattle. 

Ohio Electric Light Association — Cedar 
mg July 10-13. D. L. Gaskill, Green- 
ville. 

New England Division. N. BE. L. A.— 
Swampscott, Mass., Sept. 6-8. Miss O. A. 
Bursiel, 149 Tremont St., Boston. 

Association of Iron and Steel Electrical 
Engineers—Buffalo, Sept. 24-28. 


New 
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Recent Court 


Decisions 





Where Evidence Is Equally Consist- 
ent with Existence or Non-Existence of 
Negligence Jury Is Not Competent.— 
In a suit brought by one Martin against 
the Louisville Gas & Electric Company 
the plaintiff claimed damages for inju- 
ries caused by a fall from a ladder law- 
fully placed by defendant to take the 
place of cellar stairs temporarily re- 
moved to facilitate the laying of con- 
duit. The evidence was held by the 
Court of Appeals of Kentucky to be 
equally consistent with the theory of 
the ladder having slipped or the plain- 
tiff herself having done so, and there- 
fore the trial judge was held to have 
done right in withdrawing the case from 
the jury and finding for the defendant, 
in the absence of testimony to establish 
its negligence. (248 S. W. 868.)* 


Federal Court Possesses No Jurisdic- 
tion in Suit to Enjoin Forfeiture of 
Franchise Rights by Judicial Process. 
—In dissolving an injunction granted 
to the St. Johns (Fla.) Electric Com- 
pany against the city of St. Augustine, 
the United States Circuit Court of 
Appeals held that where an electric 
light and railway company was informed 
by the city that if it failed to comply 
with a resolution requiring it to make 
certain repairs the city would take steps 
to forfeit its right to use the streets 
in connection with its electric light busi- 
ness, as well as its railway business, 
and where it is the city’s intention to 
do this by judicial proceeding, a suit 
to enjoin such proceedings involves no 
question under the United States Con- 
stitution giving jurisdiction to a federal 
court, even though there is not sufficient 
ground for forfeiture. (286 Fed. 474.) 


Public Must Have Opportunity for 
Hearing Before Commission Fixes 
Rates.—Asserting, in Jones vs. Mont- 
pelier & Barre Light & Power Company, 
that the authority of the Public Service 
Commission of Vermont to make orders 
affecting rates depends on due notice to 
the parties interested, the Vermont 
Supreme Court has declared that where 
a public service corporation filed with 
the commission schedules showing rates 
for electricity which were in force and 
also a schedule of rates to become effec- 
tive later, and where this additional 
schedule was protested and ordered dis- 
continued, and no appeal was taken 
or request for a rehearing made within 
the statutory period, the company’s 
motion for rehearing in which it re- 
quested the commission to fix a rate 
effective as of the date petitioned for 
in place of the one requested can be 
treated only as a petition to pass on a 
schedule not previously filed with the 
commission or made known to the pub- 
lic. (120 At. 103.) 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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Erroneous Instruction on Insulation 
of Broken Wire.—A steam-shovel oper- 
ator who broke a transmission wire with 
the boom of his shovel got down from 
the machine, picked up one end of the 
wire and was instantly killed. In revers- 
ing for the second time a judgment for 
damages (Hollis vs. Kansas City Light 
& Power Company) the Kansas City 
Court of Appeals found the instructions 
given to the jury to have been in error 
because they disregarded how or why 
the wire fell and stated a case of liabil- 
ity beginning with the wire on the 
ground and its state of insulation after 
it had fallen regardless of whether the 
action that caused it to fall was also 
the cause of the defective insulation. 
Although negligence and contributory 
negligence were questions for the jury, 
the petition was not based on the com- 
pany’s action in maintaining an electric 
wire close to a coal yard where it was 
likely to be broken regardless of its 
insulation, but on the alleged long- 
continued maintenance of the wire 
without sufficient insulation, and instruc- 
tions to the jury should have been in 
accordance with this fact. The case was 
therefore remanded for a third trial. 
(248 S, W. 634.) 

Deduction of Depreciation Fund from 
Rate Buse Held to Have Been Error.— 
The action of the New York Public 
Service Commission in deducting a de- 
preciation fund from the rate base of a 
natural-gas utility was held to be error 
in People ex rel. Pennsylvania Gas 
Company vs. Commission. The State 
Supreme Court said: “The commission 
seems to have determined that all sums 
of money collected from consumers for 
depletion of capital and carried to de- 
preciation account, less such sums as 
might be traceable into free invest- 
ments, whether used for replacement or 
enhancement of capital, constituted a 
fund which, whatever its converted 
form, could not be included in reckon- 
ing the capital constituting a proper 
rate base. That this cannot be true is 
shown by a simple illustration. As- 
sume that the relator were presently 
embarking in the natural-gas business; 
that it owned ten wells each having its 
own acreage of gas fields; that each 
well with its fields was fairly worth 
$10,000; that consumers would so de- 
plete its gas supply that in ten years 
the ten wells and fields would be ex- 
hausted. It is plain that in such case 
the consumers should annually pay, in 
addition to a suitable charge for serv- 
ice, the value of one gas well and field, 
or the sum of $10,000. If the consumers 
paid such a charge for ten years, then 
the relator might each year buy a new 
gas well with new field, or at the end 
of ten years buy itself ten new wells 
with gas fields, and thus place itself, not 
in a better, but in the exact position 
occupied by it. when it began business. 
Clearly in such case the relator should 
be allowed a continuance of its charges 
for gas based on the full value of its 
capital without deductions. If sums an- 
nually collected from consumers for de- 
pletion of capital and actually used for 
such replacement must be deducted 
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from capital invested to determine a 
rate base, then it is not apparent why 
such collections are ever permitted. If 
the commission intended merely to de- 
termine that sums of money collected 
for depletion which added to capital 
should be deducted, then the commis. 
sion was likewise in error when it made 
the deduction in question. This is true 
for the reason that there is no proof 
that the sum was collected from con- 
sumers for depletion and used to in- 
crease capital rather than to replace 
2”. (308 N...Y.. 8. 198) 


Commission 


Rulings 





Power Company Not Compelled to 
Incur Large Expense to Avoid Possibil- 
ity of Inductive Interference.—In pass- 
ing on an application from the Blue 
River Power Company for permission 
to construct a transmission line in cer- 
tain territory, the Nebraska State Rail- 
way Commission refused to compel it 
to incur a substantial cost in order to 
avoid one mile of additional parallel 
with metallicized telephone circuits. The 
route that appeared to afford the fewest 
natural obstacles and parallels to tele- 
phone lines was selected, and the com- 
mission said that where the telephone 
circuits were metallicized, as all the 
important ones in this territory were, 
the inductive interference from power 
lines operating under normal conditions 
at ordinary voltages would not mate. 
rially affect communication over the 
telephone wires. 


Michigan Commission on Financing 
of Utilities—In refusing to the Sault 
Ste. Marie Gas & Electric Company 
authorization for additional stock issues 
and modifying an order relating to re- 
funding bonds, the Michigan Publiv 
Utilities Commission made these pro- 
nouncements: A deficit resulting from 
the failure of a public ‘utility to earn 
a 7 per cent return upon the rate base 
is no foundation upon which to base the 
issuance of common capital stock; 4 
public utility should not be permitted 
to issue stock based on reorganization 
expenditures made seven years ago and 
prior to commission regulation; a public 
utility company should not be permitted 
to issue stock based on rate-case expen- 
ditures not charged to operating ex- 
penses, since these expenditures are 
properly amortized over a period of 
years; a public utility cannot and should 
not sell any preferred stock for less 
than par under the laws of Michigan. 
No commission, it was further decreed. 
should be ‘paid for the sale of preferred 
stock of a public utility company when 
it appears that one individual is the 
owner of virtually all of the capital 
securities and that the issue of stock, 
together with other matters affecting 
capitalization passed on by the com- 
mission, amounts to a reorganization of 
the corporation. 
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Men 


J. D. Andrew Vice-President of 
Stevens & Wood, Inc. 


James D. Andrew has returned to the 
public utility engineering and construc- 
tion fields by accepting the post of vice- 
president and district manager of 
Stevens & Wood, Inc., with offices at 
New York and Youngstown, Ohio. Mr. 
Andrew’s headquarters will be at 
Youngstown, and one of his first activi- 
ties will be charge of the construction 
of the 200,000-kw. superpower plant to 
be erected by his firm on the Ohio 
River. In returning to the public 
utility field, Mr. Andrew resigned as 
president of the American Balsa Com- 
pany, a subsidiary of the American In- 
ternational Corporation, with which or- 
ganization he became connected in war 
times, when, in 1917, he left his position 
as superintendent of station engineer- 
ing for the Edison Illuminating Com- 
pany of Boston to take a prominent 
part in the building of the great Hog 
Island plant. 

Mr. Andrew was born in 1874 and 
was graduated from the Columbia 
School of Mines in 1897. He spent three 
years in erecting and testing engines 
for the E. P. Allis Company, Milwaukee, 
and the next three years as mechan- 
ical engineer of the Metropolitan Street 
Railway, New York. He then joined 
the New York Edison Company as chief 
engineer. Tempted by commercial ac- 
tivities, he next became general man- 
ager of the Virginia & Alberine Soap- 
stone Company in charge of production 
and manufacture. The public utilities 
claimed him again when the Boston 
Elevated Railway made him superin- 
tendent of power, which position he re- 
linquished to ally himself with the Edi- 
son Illuminating Company of Boston. 

During 1916, however, he received 
leave of absence to go to South America 
for the Chili Copper Company to build 
and inaugurate a 40,000-kw. power 
plant. 


——_$$ 


Frank L. Ostler has been appointed 
Secretary of the Public Utilities Com- 
mission of Utah, to succeed T. E. Ban- 
ning, who resigned last February. Mr. 
Ostler has had considerable experience 
In rate work. 

R. E. Thompson recently resigned as 
Manager of the Deming (N. M.) Ice & 
Electric Company to become power 
Superintendent for the Springfield 
(Mo.) Gas & Electric Company. 

H. S. Bastian, assistant engineer of 
the Portland (Ore.) Railway, Light & 
Power Company, has resigned to take 
charge of the new district office of 
Charles C. Moore & Company. For a 
year before allying himself with the 
Portland Railway, Light & Power Com- 
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pany Mr. Bastian was engaged in pri- 
vate practice, chiefly mechanical and 
power-plant work. Previously he was 
associated with the Southern Pacific 
Company at San Francisco and also 
with the Oregon-Washington Railroad 
in Portland. 





W. H. Burke Goes to Iowa 


Walter H. Burke, who has been trans- 
ferred to Keokuk, Iowa, as manager of 
the railway, lighting, power and gas 
properties of the Keokuk Electric Com- 
pany, as was announced in the April 21 
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issue of the ELECTRICAL WORLD, has been 
in the Boston office of Stone & Webster 
for some years and has in recent 
months been in charge of matters per- 
taining to the Southwestern group of 
properties under this management. Mr. 
Burke was graduated from the Uni- 
versity of Maine in 1906. After serv- 
ing for a time with the General Elec- 
tric Company, he held various operat- 
ing positions in the utility field, includ- 
ing that of assistant general superin- 
tendent of light and power for the Mil- 
waukee Railway & Light Company and 
that of assistant to the manager of the 
railway, lighting and power property 
at Dallas, Tex. He has been a frequent 
contributor to the technical press, par- 
ticularly on the economic phases of the 
public utility business. He assumed his 
new duties May 1. 


———_—_—— 


M. C. Rypinski, vice-president and 
general sales manager of C. Brandes, 
Ine., New York City, has started on a 
trip abroad. He will make his first 
stop in England, at the firm’s London 
plant, to determine the advisability of 
its further expansion in order to keep 
up with the increasing demand for 
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radio apparatus. He will then go to 
Paris and afterward into Germany. 
Mr. Rypinski will remain in Europe 
for a somewhat indefinite period. 


Rudolph P. Miller of New York has 
been reappointed representative of the 
Federated American Engineering So- 
cieties on the National Board for Juris- 
dictional Awards. 


J. I. Searles, who has been connected 
with the Menominee & Marinette Light 
& Traction Company since 1922, when 
he left the Wisconsin Railway, Light & 
Power Company at Winona, Minn., has 
severed his connection with the former 
company to ally himself with the Lake 
Superior District Power Company at 
Ironwood, Mich. 


Herbert L. Fisher is now doing ap- 
praisal work with Stone & Webster, 
Boston. Mr. Fisher was formerly resi- 
dent engineer with the Goodyear Tire & 
Rubber Company; then he joined the St. 
Croix Paper Company as assistant en- 
gineer of hydraulic construction, and 
later he was with the J. McCormick 
Construction Company, Philadelphia. 


William R. Bullard has severed his 
connection with the United Electric 
Light & Power Company of New York, 
after seven years of service, to ally 
himself with the Electric Bond & Share 
Company, New York City, as assistant 
engineer in connection with the design 
and development of underground dis- 
tribution systems. 


W. P. Strandborg of the Portland 
(Ore.) Railway, Light & Power Com- 
pany, president of the Public Utilities 
Section of the Associated Advertising 
Clubs of the World, has been appointed 
a member of the general reception com- 
mittee to receive representative adver- 
tising and business men of the British 
Empire who will arrive in the United 
States the latter part of May for a tour 
of the Eastern and Middle Western sec- 
tions of the country. The delegation will 
be composed of publishers, advertising 
specialists and representatives of large 
British industrial concerns. The party 
will attend the annual convention of the 
Associated Advertising Clubs of the 
World at Atlantic City early in June. 


William H. Crawford, manager of the 
department of industries of the Port- 
land (Ore.) Chamber of Commerce, has 
resigned to become affiliated with the 
California-Oregon Power Company. He 
has been appointed to organize a new 
service in the company, to be called the 
“new industries department,” which will 
have for its purpose the encouragement 
of commercial development in the dis- 
tricts of southern Oregon and northern 
California served by the lines of the 
company. Before going to the Pacific 
Coast in 1902 Mr. Crawford spent two 
years in the Orient with Frazar & Com- 
pany, importers, and several years on 
the Atlantic Coast selling railway ap- 
pliances. Subsequently he was with 
Charles C. Moore & Company, engineers 
of San Francisco, for thirteen years, 
and he has also been associated with the 
Simmen Automatic Railway Signal 
Company of New York. 
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H. W. Burmeister has been made 
manager of the Flambeau Public Serv- 
ice Company’s office at Phillips, Wis. 


R. H. McLain recently resigned from 
the Maine Electric Company, Portland, 
Me., as sales manager and is now con- 
nected with the General Electric Com- 
pany at its New York office. 


David Ross, formerly connected with 
the Hydro-Electric Power Commission 
of Ontario, is now associated with the 
Electric Bond & Share Company, New 
York, 


John W. Carpenter, vice-president 
and general manager of the Texas 
Power & Light Company of Dallas, has 
been made chairman of the public utili- 
ties committee of the Texas Chamber 
of Commerce. 


E. B. Powell, consulting engineer, of 
Stone & Webster, Inc., Boston, has re- 
turned from France much improved in 
health. While abroad Mr. Powell was 
confined to the American Hospital at 
Neuilly for three months. 


W. F. Chadwick, formerly assistant 
superintendent of gas and _ electric 
plants for the Connecticut Power Com- 
pany, New London, Conn., has been 
transferred to the mechanical engineer- 
ing division of Stone & Webster, Inc., 
at Boston. 


Fred Brown, manager of the Moun- 
tain States Power Company in Eugene, 
Ore., for the last five years, has re- 
signed. He has purchased an interest 
in the Buffelon Lumber Comvany and 
will have charge of the auditing and 
accounting for the firm. 


F. P. Nightingale, who was formerly 
connected with the General Electric 
Company and who has just returned 
from a three years’ stay in China in the 
interest of that company, is now con- 
nected with the Los Angeles office of 
the Pacific States Electric Company in 
the sales department. 

W. R. Marshall has been made branch 
manager of the Buffalo sales office of 
the Westinghouse Electric & Manufac- 
turing Company. Mr. Marshall has 
been a division manager connected with 
the New York office. C. W. Underwood, 
who was Buffalo branch manager, has 
been made Northern representative. 


Graeme Ross has been appointed man- 
ager of the Kansas City branch office 
of the Westinghouse Electric & Manu- 
facturing Company to succeed F. F. 
Rossman, who has resigned to accept 
the position of vice-president of the 
Mobile (Ala.) Light & Railway 
Company. 


Allen B. Coffman has resigned as 
sales engineer for the Crouse-Hinds 
Company to become manager of the 
Philadelphia district of the Reliance 


Electric & Engineering Company, 
Cleveland, manufacturer of electric 
motors. In the past three years, while 


connected with the Crouse-Hinds Com- 
pany, Mr. Coffman has made a study 
of different types of electrical instaila- 
tions in various industries from Penn- 
sylvania to Florida. He will continue to 
make his headquarters in Philadelphia, 
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C. J. Snyder Goes to Duluth 


Carl J. Snyder has resigned as chief 
engineer of the Nebraska Power Com- 
pany at Omaha to become manager of 
the commercial service department of 
the Duluth Edison Electric Company. 
Mr. Snyder was graduated in electrical 
engineering from the Iowa State College 
at Ames in 1909 and has been associated 
with the Nebraska Power Company in 
construction, operation and engineer- 
ing work since that date. Under his 
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direction the duties of the engineering 
department have been expanded to in- 
clude phases of utility operation not 
usually handled by that department. 
This work includes the issuing of all 
plans, estimates and orders for all con- 
struction resulting from customers’ ap- 
plications for service and also all prop- 
erty accounting records. Mr. Snyder 
has taken an active part in the work of 
several of the technical committees of 
the National Electric Light Association 
and at present is vice-chairman of the 
Middle West Division Technical Section. 


Qe 


E. S. Fitz, formerly general superin- 
tendent of the Houghton County Elec- 
tric Light Company, Houghton, Mich., 
is now engineer in the power-station 
betterment division of Stone & Webster, 
Inc., Boston. 


Otto E. Huebner, who had been assoa- 
ciated with the New York & Queens 
Electric Light & Power Company for 
three and a half years, has resigned to 
manage the Exide Battery Service sta- 
tion in Flushing, L. I. 


A. L. Schieber, formerly manager of 
the generator section of the power de- 
partment of the Westinghouse Electric 
& Manufacturing Company, has been 
appointed to the recently created posi- 
tion of export representative of that 
department. Mr. Schieber is well fitted 
for the position, since in connection 
with his former duties he had consider- 
able contact with foreign work. He 
will be succeeded as manager of the 
generator section by Willard Lofton, 
who for some time has been in active 
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charge of the work of that section 
under Mr. Schieber’s direction. 


O. H. Eschholz, design and develop- 
ment engineer for the Westinghouse 
Electric & Manufacturing Company 
since 1910, has been appointed genera] 
manager of the Pittsburgh Chemical 
Company. Of late years Mr. Eschholz 
has devoted much time to research and 
the investigation of vapor arcs, electron 
emission, rectification, are welding, 
precipitation, arc-rupture phenomena 
and breaker construction. He has also 
to his credit special achievement in the 
development of direct-current interpole 
generators, welding apparatus and proc- 
esses and electrostatic precipitation 
apparatus and processes and has con- 
tributed widely to the electrical press. 


E. A. Hawkins, vice-president and 
general manager of the Webster Elec- 
tric Company, Racine, Wis., since 1919, 
has resigned his position and on May 1 
assumed the duties of manager of the 
telephone and appliance departments in 
the general sales department of the 
Western Electric Company at its head- 
quarters in New York City. Mr. Haw- 
kins was with the Western Electric 
Company for nineteen years before 
going to Racine. He will direct the 
manufacture and sale of appliances 
manufactured by other concerns for the 
Western Electric Company and before 
going to New York will visit a number 
of factories in the Middle West which 
are under contract with the Western 
Electric Company. His successor at 
Racine has not been named. 


Obituary 


John Gilbert Ward, treasurer of the 
Babcock & Wilcox Company, died in 
New York City on Sunday, April 22. 


Randolph Troy, manager of trans- 
former specialty sales of the merchan- 
dise department of the General Electric 
Company, died of pneumonia in the 
House of Mercy Hospital, Pittsfield, 
Mass., April 26, after an illness of three 
days. Mr. Troy had been associated 
with the General Electric Company 
since 1906, and when the merchandise 
department was organized last year he 
was assigned to the position he occupie¢ 
at the time of his death. 


Donald Strode Barton, formerly gen- 
eral manager of the Canadian Electric 
Light Company, Levis, and consulting 
engineer of the Quebec Railway, Light, 
Heat & Power Company, is dead. Mr. 
Barton was born in India and was edu- 
cated in England. He went to Canada 
in 1900. He settled in Montreal and 
practiced his profession there for five 
years, when he accepted an appoint- 
ment as general manager of the Cana- 
dian Electric Light Company and at 
the same time became consulting eng 
neer of the Quebec Railway. When the 
Levis company was absorbed by the 
Quebec Railway he remained with the 
company in the capacity of consulting 
engineer. 
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Devoted to the Discussion of Business and Economic 


Metric System in Electrical Industry 


Although Manufacturers Would Share Inconvenience of Change, 
They Would Share Also in Benefits—Present Conflict 
with Other Countries Over Measurements 


By Burt L. NEWKIRK 


Research Laboratory, General Electric Company, 
Schenectady, N. Y 


HE electrical industry now uses 

metric units for electrical quanti- 
ties, but the dimensions of the mo- 
tors, generators, turbines and other 
apparatus necessary to the produc- 
tion, control or utilization of electri- 
cal energy are designed and manu- 
factured to inch and foot dimensions. 
The metric system of weights and 
measures is the fundamental stand- 
ard in the United States. The law 
of 1866 legalized the use of the 
metric units and established a table 
of equivalents between metric and 
American measures of length, ca- 
pacity, area and weight. In 1893 
“the Superintendent of Weights and 
Measures, with the approval of the 
Secretary of the Treasury, decided 
that the international meter and 
kilogram would in the future be re- 
garded as the fundamental stand- 
ards of length and mass in the 
United States, both for metric and 
customary weights and measures.” 
When the Bureau of Standards was 
established in July, 1901, this deci- 
sion, made in 1893 by the Bureau of 
Weights and Measures, was accepted. 
Thus by law and by action of the 
Government bureaus the metric 
weights and measures have legal 
standing and authority as the funda- 
mental units. 


BACKGROUND OF METRIC SYSTEM 

These standards are made with 
great care, of materials that, to the 
best of our knowledge, will not 
change. They are so fortified by the 
existence of other copies of the inter- 
national meter and kilogram, dis- 
tributed throughout the world, that 
Irreparable loss of the standards is 
not to be feared. The International 
Bureau of Weights and Measures is 
maintained by seventeen countries 
for the care and preservation of 
these standards and the periodic in- 
tercomparison of the same. I think 


no informed person would claim that 
any other standards compare with 
those of the metric system in satis- 
fying the requirements of a funda- 
mental standard. 

The metric system was devised 
and adopted in France during the 
French Revolution, when radical re- 
forms were the order of the day. It 
was adopted in Germany at the time 
of achievement of national unity and 
in Italy under similar circumstances. 
The countries of South America 
adopted the metric system in the 
early stages of their national de- 
velopment. Japan has recently taken 
similar action, and it is reported that 
Russia and the new nations which 
were formerly part of Russia have 
done likewise. 

In the United States the avoirdu- 
pois pound and the inch are pretty 
well intrenched in industry and in 
the life of the people. These are 
defined by federal law and so are 
standard throughout the land. There 
is also practical agreement with the 
British Empire on these units. The 
measures of capacity—that is, gal- 
lons—are not identical, the British 
Imperial gallon being 20 per cent 
larger than the United States gal- 
lon of 231 cu.in. Much pressure 
is being brought to bear on both 
sides of the water in favor of a 
change to the metric system, but so 
far without entire success. The rea- 
sons are not far to seek. The chaos 
in the old standards that impelled 
the French, Germans and Italians to 
change does not exist here or in 
Britain, and our pound, foot and gal- 
lon are deeply rooted in our indus- 
trial and civil life. 


ALARM Is UNJUSTIFIED 


The alarm with which some man- 
ufacturers view the prospect of 
changing to the metric system seems 


unjustified. A few firms in this 
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country are now doing their manu- 
facturing essentially on a metric 
basis. Many firms are serving their 
export trade with goods made to 
metric dimensions. There is prob- 
ably some embarrassment in getting 
stock, tools, etc., to metric dimen- 
sions, but if this entailed much loss 
of money it is not likely that these 
firms would continue their allegiance 
to the system. 

The change can be made in the 
drafting room without delay or seri- 
ous inconvenience. The fundamental 
gages are re-etched, but the product 
is not changed in any dimension; 
consequently the production gages 
are not changed. New designs are 
laid out to metric dimensions and 
the draftsmen, tool makers and shop 
foreman must know how to read 
blueprints and to measure lengths in 
millimeters, but even this is not re- 
quired of the operator of a produc- 
tion machine. Either metric or 
American drills, taps, dies, etc., may 
be used. Gages become obsolete and 
tools wear out and these can be re- 
placed to keep pace with any gradual 
process of change to a new system. 
That any considerable proportion of 
the machine tools now in operation 
in this country would be scrapped in 
changing to a metric basis does not 
seem to me to be at all probable. 


ULTIMATE YIELD TO SYSTEM 


If our manufacturers were per- 
suaded of the desirability of chang- 
ing, they would do it easily and with- 
out serious loss to themselves. In 
fact, many of them are now manu- 
facturing to metric dimensions for 
the export trade, and no one has 
claimed, I think, that these metric 
goods cost much, if any, more to 
produce than the standard product. 
Various circumstances other than 
the demands of export trade are 
working to introduce the metric sys- 
tem into American industry. Among 
these may be mentioned the influ- 
ence of science upon industry, the 
operation of international affiliations 
and the prospect of world standard- 
ization in particular manufacturing 
specialties. 

In spite of the intrenchment of th¢ 
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inch, pound and gallon in industry 
and in the common life of a very 
aggressive race, they must ulti- 
mately yield to the metric system. 
The latter is universally accepted 
and used in science; the electrical 
units are metric; new industries, as, 
for example, the manufacture of ball 
bearings, are building up on the 
metric basis, and apparently an over- 
whelming majority of the world’s 
population is getting into line on the 
metric side. In Great Britain and 
the United States merchants, boards 
of trade, statesmen, educators and 
business men appreciate the advan- 
tages of the metric system and favor 
its adoption. The opposition centers 
about the difficulty of changing such 
fundamental things as screw-thread 
spacings and other dimensions that 
have become standard. In my opin- 
ion, however, the adoption of the 
metric system does not involve neces- 
sarily changing screw-thread spac- 
ings or shapes, wire gages, sheet- 
metal gages, etc. 

We should undoubtedly continue 
to designate nails as sixpenny, ten- 
penny, etc., because at one time some 
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nails sold six for a penny and others 
ten for a penny. In a similar way a 
metric world may accept our Brown 
& Sharpe wire gage or our United 
States standard screw threads, or it 
may choose to standardize wire sizes 
and screw threads devised on a basis 
of metric dimensions. But metricists, 
in my opinion, are under no obliga- 
tion to convince the public that these 
things, deeply rooted in American 
industry, ought to be changed as 
part of a metric program. Their 
burden is to show that the metric 
system should be made the dom- 
inant one and to outline a program 
adequate to accomplish this with the 
minimum inconvenience and expense 
to the country. The extent to 
which present manufacturing prac- 
tice should be modified to adjust 
itself most economically to the metric 
basis would then be worked out in 
detail with much care and study of 
each step, but future developments 
would build up naturally on the new 
basis. New industrial projects 
would reap the advantage of an in- 
terrelated set of units common 
throughout the world. 





The Insecurity of “High-Price” Business* 


Country’s Progress Stops When Business Is Gained Too Easily— 
High Prices at Home Create Indifference 
Toward Exports 


By EDWARD N. HURLEY 


Chairman of the Board, 
Hurley Washing Machine Company 


HAT incentive or necessity do 

men have to decrease costs and 
increase their efficiency if their mar- 
gin of profits is abnormally high? 
There is danger in war profits, dan- 
ger in after-war profits, danger in 
the feeling that there is no competi- 
tor in the world worth fearing. Mer 
say, “What is the use of trying to 
increase our profits by economy 
when we can get the prices we ask?” 
The pioneers in American indus- 
try won their success by fighting 
hard for business. It was a sport- 
ing proposition and the best man 
won in obtaining the order. If, by 
a combination of circumstances, this 
American fighting spirit is to be al- 
layed and we obtain business easily 
and at high prices, it is only a 
question of time before business 
executives become inefficient, and 
inefficient management produces in- 





*An address given before the second gen- 
eral session of the Tenth National Foreign 
Trade Convention, New Orleans, May 3, 
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country. 


DANGER IN OVERCONFIDENCE 


Sometimes I think we are too 
cocksure of our efficiency and think 
we know it all. Most of us have 
really been lucky instead of efficient, 
and we must not think that large 
profits are always an indication of 
efficiency. 

Germany had the feeling in 1914 
that she was 100 per cent efficient 
in all things, but the many lessons 
she learned during and since the war 
may be a great blessing to her future 
economic development. Our country, 
swinging into a constantly develop- 
ing period of improvement in most 
of our principal industries, and with 
some very sharp lessons of our own 
gained during the post-war period, 
most certainly should not let slip her 
golden opportunity to build an en- 
during and all-inclusive prosperity. 
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Foreign trade also requires some 
of the old American clipper-ship 
fighting spirit, and the exporters and 
their salesmen who are blazing the 
trail, selling American goods in the 
markets of the world, should be on 
our country’s roll of honor, particu- 
larly when they not only have the 
difficulty of obtaining business for 
export, but in addition have the hard 
task of keeping American manufac- 
turers sufficiently interested to fill 
export orders. 


LESSON OF PRICE BOYCOTT 


American orders at home are 
being obtained without very much 
effort and in many cases at high 
prices. These high prices on domes- 
tic orders frequently create indif- 
ference toward foreign trade, seri- 
ously affecting our merchant marine 
and our country at a period when we 
need exports to balance our increas- 
ing imports. 

The American housewives bought 
and hoarded sugar in 1919, result- 
ing in a great scarcity and causing 
abnormally high prices. Manufac- 
turers and merchants did the same in 
1920 in hoarding materials; thus 
creating a shortage and causing un- 
told losses of millions to them and 
to the country. This lesson must not 
be forgotten, and the fact that 
prices are higher should not en- 
courage us to borrow money to again 
selfishly hoard surplus materials. 

I believe in the ability and the in- 
tegrity of the American business 
man, but I do not think he is putting 
forth that effort to reduce the cost of 
manufacturing and selling his wares 
that he is capable of doing. What 
might be termed post-war necessity 
is now ignored by most of us. The 
war produced high prices and ab- 
normal profits from the effect of 
which we have not recovered. 


Cost REDUCTION VITAL 


A reduction in costs of manufac- 
turing and the employment of every 
inch of floor space in every factory 
were never so much needed. Some 
concerns, through a combination of 
circumstances, have been able to 
make profits without doing this. 
They must, however, soon fall into 
line. Industrial building should be 
kept at a minimum. Let the em- 
ployees do the building, so that they 
may have their own homes—another 
feature of real prosperity. 

War and war profits retarded the 
progress and natural development of 
our country. There must be a re 
adjustment. While many of us urge 


the 
eve 
lam 
the 
lam 


fact 
ing 
cre; 
tim: 
tho: 
moc 
eres 
pre; 
that 
pric 
on 

and 
thes 


sine 
reac 
lam 
and 
123 





May 12 1923 


the readjustment of labor as a 
remedy, management must also be 
readjusted to meet new conditions. 
Labor can become more efficient—so 
can management. Unless we im- 
prove our methods so as to increase 
our profits by lowering our costs of 
manufacturing and selling and add- 
ing to our list of customers foreign 
purchasers, we are not working on a 
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sound basis. Now is emphatically 
the time to avoid the errors of 1920, 
to keep a sane attitude toward indus- 
try, to be satisfied with a production 
schedule that fairly meets the de- 
mand but falls short of overproduc- 
tion—and to increase profits not by 
increasing prices, but by reducing 
costs of the business we are already 
enjoying. 


Business Conditions 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





Chicago Business Generally 
Is Very Active 


HE electrical trade again reports 

very good business for the past 
week. Several advances in price were 
also announced. Motors have advanced 
approximately 4 to 6 per cent. One 
company changed some of its slip-ring 
types from a 50-deg. to a 40-deg. rat- 
ing. Control apparatus advanced ten 
per cent and a general revision of lis 
prices was announced. In some cases 
these lists were reduced or equalized, 
while in others they were advanced. 
The saine was true of motors. Western 
red-cedar poles advanced 10 to 18 per 
cent, while the condition of stocks has 
not changed at this time. 

Building permits exceeded those is- 
sued last year by about thirty permits, 
while the amount of money involved 
exceeded that of last year by approxi- 
mately a million dollars. Conduit. 
stocks are still low. 


Prices of Lamps Are Now 
Below Pre-War Level 


N VIEW of the fact that incandescent 

lamps are the most frequent points 
of contact electrical stores have with 
their customers, and, particularly, since 
every user of electricity is a buyer of 
lamps, it is interesting to review here 
the trend of prices of incandescent 
lamps during the past few years. 

Because of improvements in manu- 
facturing methods, in spite of the ris- 
ing costs of material and labor, in- 
creases in lamp prices during the war- 
ume period were small compared with 
those that took place with other com- 
modities. In the face of generally in- 
treasing prices in commodities at the 
Present time, it is interesting to note 
that these recent changes bring the 
Prices of lamps below the pre-war level 
on both vacuum and gas-filled types, 
and in the ease of the gas-filled lamp 
these prices are the lowest in the his- 
tory of the industry. 

The reduction just made is the third 
since April 1, 1922, when there was a 
readjus tment in which “Mazda C” 
amps were reduced about 5 per cent 
dl Mazda B” lamps on an average 
124 pe r cent. On Oct. 1, 1922, a re- 


duction was made in the prices of 
“Mazda C” lamps which averaged about 
20 per cent. 


Size of 
Lamp Jan. |, April |, Oct. 1, May |, 
(Watts) 1922 1922 1922 1923 
“Masada B” 
10-50 $0.40 $0. 35 $0. 35 $0.32 
60 0.45 0.40 0 40 0 37 
‘Mazda C"’ 
50 60 55 55 50 
75 70 .70 . 60 55 
109 1.00 95 75 70 
150 1.40 1.30 1.00 .90 
200 1.90 1.80 1.30 1.15 
300 2.80 2.50 1.90 1.75 
500 4.15 3.75 2.75 2.50 
750 5.75 5.25 4.00 3.75 
1,000 6 6 4.50 4.25 


The accompanying table shows Mazda 
lamp prices at important points during 
the last few years. 


Business in New England 
Continues at Full Tide 


USINESS continues at full tide, 
the pressure for wage inflation be- 
ing the most active disturbing factor 
for the time being. The expansion of 
central-station plants continues to 
astonish investors, and the demand for 
service is reflected in the success of 
widespread house-wiring campaigns 
and increasing purchases of electrical 
material by industrial and mercantile 
establishments. Last week’s falling 
prices of securities and the weakening 
tendency of some raw materials has 
caused slowing down of commitments 
to far-reaching projects, but on the 
whole the New England States are 
sharing in the great production volume 
common to other sections of the 
country. 
Retail business is 


improving with 


Comparative Prices 


Soft steel bars, per Ib. . 

Cold finished shafting, per Ib. 

Brass rods, per Ib. . priate sk Be ahead Oo 
Solder (he land half), per Ib 


Cotton waste, per lb... 
Washers, cast iron (}-in.), ‘pe r 100Ib.. ; 
E ney: © disks, cloth, No. 1, 6-in diameter, per 


Machine oil, ‘per ‘gal. 
Belting, leather, medium, off list. 
Machine bolts, up to I-in. x 30-in., off list 
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better weather, but in northern New 
England trade has been much upset 
temporarily by floods now fast subsid- 
ing. An epochal announcement in gen- 
erating-plant plans was made at Bos- 
ton last week in connection with the 
proposed use of 1,200 lb. steam pres- 
sure at the Weymouth station of the 
Edison Electric Illuminating Company, 
and it is noteworthy that this same 
pressure is being considered for some 
other contemplated plant construction 
in Massachusetts. 

The effect of such announcements 

upon the sale of plant engineering 
equipment is not easily measured as 
regards future marketing of boilers 
and accessory machinery, but this and 
new high-tension line and switch-house 
construction proposed or under way in 
Massachusetts have a trade reaction of 
considerable interest. 
_ Building contracts in New England 
for the week ended May 1 were the 
largest for this week in twenty-three 
years, a total of $8,942,900. Jobbers of 
electrical material report some improve- 
ment in transportation conditions and 
also some shortening of deliveries. 
Lamp prices were reduced from list 
about 8 per cent last week, and cotton, 
copper, rubber, steel and lead display 
weakness on current quotations. Stocks 
of Boston jobbers were well-rounded 
Monday, buying being well sustained. 


Appliance Sales Respond to Im- 
proved Merchandising Methods 


EPORTS of appliance sales from 

week to week indicate increasing 
interest on the part of the public in 
labor-saving devices for the home, the 
larger equipment being in unusually ac- 
tive demand. In some quarters sales of 
washers, cleaners and refrigerating 
apparatus during the last few weeks 
have picked up rapidly. One Eastern 
central-station company sold 100 wash- 
ers during April, and in the same ter- 
ritory the demand for cleaners revived 
to a gross well above the preceding 
month. 

Portable lamps are moving faster 
than is normal for this season. Stocks 
of fans are being laid in against the 
anticipated early summer demand. 
Popular appreciation of moderate- 
priced devices like waffle irons, toasters 
and small disk heaters is encouraging, 
and one central-station exhausted its 
stock of the former soon after the be- 
ginning of a special campaign which 
offered nine-dollar units on the basis 
of $1 down and easy time payments. 
The relation between appliance sales 


of Station Supplies 


Current Price Four Weeks Ago One Year Ago 
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and prices: is‘ interesting managers of 
retail departments ‘keenly at this time. 
The opinion was expressed to a repre- 
sentative of the ELECTRICAL WCRLD re- 
cently that if manufacturers of appli- 
ances can build business on the basis of 
increased sales volume and a moderate 
profit per unit marketed, the public 
will “stay with” the industry as a con- 
tinuous and expanding purchaser. 

The point was made that appliance 
prices have in many cases been reduced 
materially during the past two or three 
years; that the public has responded to 
these reductions, and that the utmost 
effort to develop quantity business and 
to absorb cost increases if possible in 
expanding gross sales will prove the 
best policy. Some significance attaches 
to the fact that the upward pressure of 
costs has thus far been widely resisted 
by manufacturers. The outlook con- 
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tinues - excellent for appliance. sales 
throughout an immense range of types, 
designs and prices. 


Better Advertising Must Be 
Used to Get Foreign Trade 


N A COMPREHENSIVE survey of 

advertising for the electrical export 
field, G. Grenville Hunter of the Inter- 
national General Electric Company, 
Inc., told the tenth national foreign 
trade convention at New Orleans 
that there is no specter to intimidate 
or deter American traders from secur- 
ing their share of profits from overseas 
markets, provided the right kind of 
publicity is used. 

“You must remember,” said Mr. 
Hunter, “that in foreign advertising 
you must take dealer representation as 
you find it—some of it good, most of it 
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bad. You must 
toward making these dealers better 
merchants of your particular product 
through the medium of your advertis- 
ing, which plays a definite part in mak 
ing people want what your dealers se||; 
then selling them what they want in a 
way that will make them want more. 
Any advertising material which you 
send out will be of little value unless it 
is made of value by the dealers who 
use it. It will be of greatest value 
when these dealers are taught how to 
use it, and this is the first fundamental 
step in moving your goods from’ the 
dealer’s shelf into the customer’s hands. 

““Americanism’ must be avoided at 
all costs because, while it is true that 
merchandising development in the 
United States has reached a stage in 
advance of many countries, neverthe- 
less in using our experience as a cri- 








Volt, Watt and 


| Other | Ampere Meters 

Sockets, Wiring Watt-Hour and Other 
Outlets Supplies and Other Recording, 

} and an Measuring Indicating | 















! Receptacles Fixtures Meters and Testing 
Apparatus 
| No. Dollars | Pounds | Dollars No. Dollars | No. | Dollars | 
I vis bas ce ee 150 40 . ; — am ‘ 1 149 | 
I os x e's aie 80,935 15,303 7,803 7,705 203 4,741 2,185 10,895 
Ht OMMDD... .. occ eee 5,576 1,948 21,472 | 16,792 58 1,180 409 8,510 
4) Denmark 6,300 935 2,629 1,402 32 724 229 5,703 
3 Careeee......... wie 267 BE sss ac nine 2 142 
6] Iceland & Faroe Islands.|..... _.]........]........ whi Sen A ae nie 
7| Netherlands. . 8,343 3,032 5,450 2,679 51 1,273 437 7,617, 
8] Norway 3,330 1,561 24,318 7,125 iW 1,124 153 3,759 
9] Spain he 82,871 10,014 9,402 5,077 1,145 9,267 175 7,758 
10) Sweden.............. 536 620 672 1,489 102 463 95 2,878 
11] Switzerland 4,000 1,135 2,288 1,587 ; ; . 53 5,970 
12} England 45,746 10,674 101,261 96,193 999 | 22,124 9,496 | 63,835 
13} Scotland 1,750 700 24 21 4 325 4 810 
Canada: 
14 Maritime Provinces 3,381 3,358 28,084 13,070 28 682 149 3,634 
15 Quebec and Ontario 335,096 90,416 |1,116,660 | 448,235 9,710 58,518 29,920 | 105,157 
16 Prairie Provinces 24,837 5,149 50,078 | 25,666 222 1,947 564 6,856 
17 British Columbia and 
Yukon... 19,189 3,107 40,776 19,473 22 1,570 105 1,749 
8} British Honduras 1,382 451 7,235 1,788 152 1,729 28 61 
Costa Rica...... 3,532 1,038 2,139 884 > ns 4 254 
20] Guatamela........ 2,406 734 3,804 3,051 427 102 49 582 
21] Honduras....... 8,618 2,221 30,561 7,589 189 2,266 37 551 
Nicaragua 1,416 238 8,207 2,142 2 | 45 32 435 
Panama 10,699 2,225 16,324 10,450 | 2,017 18,673 247 1,402 
Salvador 3,939 1,194 2,764 1,564 : : 30 807 
eres 239,921 33,608 | 188,604 | 90,530 | 11,375 | 92,696 2,224 | 35,968 
Newfoundland & 

Labrador. . ; 1,594 "418 26,915 4,672 219 1,338 396 4,714 
Bermuda 175 40 27,560 12,075 63 4,416 37 2,800 
Jamaica 2,710 679 2,585 945 431 4,359 36 975 
Trinidad and Tobago 3,258 733 12,904 4,753 175 1,857 362 5,684 
Other British West 

Indies 4,484 519 27,608 15,751 27 670 110 1,227 
Po cade. 107,173 19,554 193,796 | 77,249 | 5,241 51,701 1,156 16,984 
Dominican Republic 1,976 272 7,949 6,653 1,865 112 55 1,865 
Dutch West Indies 443 109 4,237 2,044 5 en ere 1 25 
French West Indies. . ; 5 28 31 ; ce 
re 1,605 403 17,056 4,141 114 1,080 8 425 
Argentina......... 373,018 | 83,722 57,690 | 40,927 1,494 13,356 1,019 12,284 
See 320,475 | 60,433 | 215,472 | 72,393 | 6,944} 52,121 1,215 | 23,984 
OE 31,600 6,600 24,508 9,717 191 2.668 327 2,566 
SEL 13,677 1,548 16,742 2,702 129 977 5 124 

POs 6 pasan'e kpboete 1,000 300 2,308 1,247 7 290 37 2,361 

41) Chile. 12,927 4,170 77,269 14,879 31 1,283 192 5,735 
CN Sk dare I 13,298 3,780 12,904 7,555 75 1,724 55 1,592 
ED 5 coleaeisine 28,354 5,133 19,002 7,831 27 570 216 1,449 
Hongkong............ 750 220 6,579 2,452 3,216 22,680 722 4,934 
I : ts'a.on'n eo as 43,489 16,371 216,199 73,657 2,055 55,246 10,655 | 371,366 
British India . 3,939 1,419 45,087 | 12,649 294 4,833 1,196 7,484 
Nn De ak ka 158,358 10,803 91,268 | 50,553 | 6,600 | 48,072 1,190 | 22,322 
Philippine Islands. . 40,488 12,503 32,880 | 22,344 1,923 18,186 917 16,010 
Siam. 550 245 1,341 805 i ; 14 305 
British West Africa. . 560 We ee caxee 300 2,730 16 171 
British South Africa... . 8,706 2,923 14,315 6,330 127 2,079 390 7,396 
Australia 125,039 | 46,216 114,019 | 69,914 465 9,266 3,697 | 39,177 
Dutch Guiana. Sas ; | : te 
Turkey in Europe... . . .| |: 2,266 961 | | : os 
New Zealand....... 21,468 9,128 31,552 | 15,412 | 4,289 | 29,209 707 | 8,995 
Italy 1,800; 1,257; 29,195 8,865 110 1,099 1,125 7,043 c 











Stationary Motors 
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direct your advertising 


Exports of Wiring Devices, Meters, Motors, Rheostats, Fans, Motor-Drives 





Motors Railway 
Under 1 Hp. Motors 
1 to 200 Hp. | Over 200 Hp | 
_No. | Dollars | No. | Dollars | Ni No. > | Dollars | “No. _| Da 
127 | 2,159 | 285 | 30,727 | 64| 31,599 
1,801 | 16,173} 137] 27,725 2| 7127 | 
3 oe ee 
4 329 17 1,185 
5 A a Sa | 
1,088 | 19,639 741 1,934 
89 | 2.172 4} 1120 
1,134 | 30,333] 344] 57/941]... |... .. 6 | 8m 
18} 1.291 22] 1.440 1 620 
92} 1,182 24 336 |. ba | 
2,489 | 55.473 11,179 | 76,990 2| 3,600} 10 | 13) 
14,815 | 162,620 | ‘998 | 20,737 ].....].... 
58| 1,684! 72] 9014] 1 600} 1 \_ 3 
14,909 | 223,122 | 4,346 | 392588 | 20] 6,700} 46 | 79 
428 | 9,983 | 298 | 31,222 
205 | 5,790! 175 | 37,291 4| 68,480 
5 313 mt See i..-.ik... 
41 1,166 2 661 i 1,400 
10 286 16 ROE. Ee couse 
19 514 341 4,622 | 
es 7| 45548 
“34 | 1,140 24] 3,043 
45 832 20} 1811 ; 
884 | 20,775 | 1,087 | 138,165 39 | 24,943 | 39 13 
34] 1,031 21} 5,132 | ait 
32 | 1,272 4 202 a 
1 44 20| 4,893 
29 723 10 867 2 1,190 | 
33 | 1,991 52 | 16,877 2} 41,190 
470 | 14,994] 311 | 95,999) 12] 13,826 
1 28 938 6 o 
' 8 | | 
"Sl gee 6 521 
617 | 19,267 | 345] 43,332 3} 1,864 Pe 
399 | 7,510] 203] 65,725 | 22| 64.396) 62 | 4” 
73} 2,332] 129] 21,992 3) 21450 
. 311 12} 2914 1 680 | 
2 38 1d CESSES. 
35] 1,315] 521] 65,234 6| 19,571} 7) 0" 
107 | 2806 65 | 16,036 4| 29,001 
29} 1,323 | 249] 10,303 
5 280 | 109] 10,242 | 
3,046 | 69,796 | 1,046 | 288,618 | 147 | 228,308 | 360 |” 
240] 7,003 | 221] 39,754} 54] 80,964 
289 | 10,508 627 | 123,866 3 2,587 
581 2,247| 278) 43,164 4] 20,449 
18} 1.256 12 932 
oats oh i 78 Bess 
531] 2,294] 248] 49,590] 18] 12,798 
1,467 | 46,140 | 1,905 | 163,869 | 63 | 83,095 
jaan . a oo Lae 
408} 10,117, | 332} 29,914 38 | 15,823 
198 | 3,369 20} 1,281 
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terion we must be exceedingly careful 
to show ourselves friends rather than 
shining examples of Yankee efficiency.” 
Referring to the participation of 
American shippers in fairs and ex- 
hibits abroad, Mr. Hunter stressed the 
importance of sending the right type 
of representative. Much damage has 
been done—and is still being done—to 
our foreign trade by the “fresh” type 
of Yankee salesman, with whom the 
foreigner will have nothing to do. 


The Ruhr Occupation and the 
Electric Industry 


CCUPATION of the Ruhr has not 
as yet made itself felt in the Ger- 
man electrotechnical industry, says Dr. 
Carl Friedrich von Siemens, chairman 
of the board of the Siemens & Halske 
Aktien-Gesellschaft, in his annual re- 


usehold Devices, etc., from the 
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port under date of March 22. Extracts 
from the report, translated by the De- 
partment of Commerce, are as follows: 

“No reduction in unproductive ex- 
penses was possible. Instead there was 
an increase. Prospects of improvement 
are poor at this time. Drafts of new 
laws and regulations promise to place 
further obstacles in the path of orderly 
economic development. One soon will 
be able to speak of Germany as a 
wonderfully well-organized country 
theoretically but one in which practical 
life is extremely difficult. 

“New orders are decreasing consider- 
ably, largely because of the apprecia- 
tion of the mark and the hope of further 
price reductions. This is the counter- 
movement in speculation. Reduction of 
prices for electrotechnical products is 
not prevented by a desire to sell at 
prices which will cover the costs of 


United States During 1922 
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materials purchased at higher prices 
than those which obtain today, but is 
made impossible by the prevailing high 
costs of material, by high wages and 
by greatly increased overhead expense. 
If we do not succeed in bringing down 
these expenses to their former level and 
in increasing production, and, further, 
if we are unable to pay satisfactory 
returns upon invested capital and to 
bring down prices to the world level at 
least, it will be impossible longer to 
maintain German industry.” 


——@———— 


The Metal Market 


Demand for copper during the pact 
week has been very slow. Sellers and 
consumers seemed to be sparring and 
waiting for developments during the 
greater part of the period, but in the 





Original data supplied by the Bureau 
of Foreign and Domestic Commerce. 
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| | 
Rheostats, Control- | 
jlers and Other Start-| Accessories and Motor-Driven Domestic Heating and Furnaces, 
rs (N.E.S.) jing and Controlling} Parts for Motors Electric Fans Household Devices | Cooking Devices and Ovens 
Equipment 
. | Dollars } Pounds Dollars Pounds Dollars No. | Dollars No. | Dollars No. | Dollars No. — 

Jie. cE reat ae: ME, osc: ee GER. oc 12 | dass ae, Azores tt 
58 5,348 48,233 7,111 32,966 15,567 83 1,447 1,327 31,798 i 298 3} 578 Belgium ; 2 
M4] 6737 | 89,927 | 61,033] 102,013 | 72,770 402 2,531 | 1,482 20,729 218 1,334 5} 672] France +f 3 
| 21,292 | 184 245 174 et. on 113 3,807 83 1,160 Denmark. «ae 

39,710 13,320 2 87 78 50 Se Senta Greece , 5 

ct o 6 eae ee SA. or een. Snag weet Li Miiersle ats ra Iceland & Faroe Islands| 6 

467 168 688 BERS Akin ce tes eos 3,813 97,891 604 5,102 2 695 Netherlands : 7 

3 94 62 47 3,429 2,731 184 5,438 | 4,882 4,910 i 46! Norway -e 
$| 3,538] 60,454 30,044 40,320 17,255 7,263 7,263 1,767 3,340 1,840 6,745 1} 11,000! Spain. oo 
NN} = 445 822 1,480 1,062 1,488 1,228 1,228 9 CUE 5555 i ibes cette ee eeh nets ss Sweden. . | 10 

1} 50]. 263 245)... 862 22,154 482 “et... 2 Switzerland jal 
8} 11,368 | 68,562 32,334 90,882 61,592 54,871 54,871 4,064 100,953 } 20,455 66,414 38 | 36,832 | England . 402 
2} 11,003 13 25 6,515 12,270 18,494 18,494 348 2,352 942 3,455 1 107 Sootland es | 

anada: 
0 443 8,751 6,465 6,713 3,727 536 536 158 3,981 411 1,982 1 25 Maritime Provinces. . | 14 
M5 | 116,829 | 316,089 | 191,850 | 239,420 | 124,476 | 113,460 | 113,460 | 39,516 1,250,802 | 58,493 99,020 189 | 9,949 Quebec and Ontario... | 15 
45 3,269 | 11,655 7,206 25,301 14,256 15,695 15,695 1,482 30,152 3,780 12,272 12 452 Prairie Provinces... 16 
4 British Columbia and | 17 
te 4 6,855 3,828 | 14,332 8,812 161 2,220 | 1,017 18,276 | 3,353 7,776 10 | 5,703 _ Yukon... 

1} 5,041 61 29 2,160 4,004 59 1,298 4 109 151 934 ee peer British Honduras 18 

3 55 | 390 253 8,574 6,084 9 208 4 198 43 566 1 11} Costa Rica 19 
2] 192 | 182 97 970 900 8 125 ln e%cazs 736 1,799 1 412| Guatemala...... 20 
7! 6,502 636 831 4,750 6,814 88 2,129 8 451 285 2,364 a ... | Honduras..... 21 

. 1,046 290 909 Cage ea 2 16 17 45 5 250 | Nicaragua 22 

| 305 3,892 1,370 2,755 2,266 61 1,094 377 276 1,087 5,642 1 55 | Panama. 23 
ae 632 359 272 242 68 694 33 413 94 879 Salvador..... 24 
3B) 25,133 | 96,540} 40,027 | 130,713 72,161 2,015 36,840 373 6,607 8,638 42,538 25 | 18,024] Mexico..... 25 

| Newfoundland & 26 

‘| 62 148 80 4,242 3,420 4 65 8 255 | 49,026 2,244 Labrador. 

4 45 215 115 558 156 47 1,463 10 567 99 819 i 28 | Bermuda 27 

3} §374] 5,157 2,145 9,815 2,300 39 823 6 79 15 170 . | Jamaica : . | 28 

85 | 336 226 15,267 5,350 43 524 3 66 147 573 ee wae 1 chage. - = 

; her ritish es 
‘} 220 626 221 660 695 26 924 7 72 25| 1,247 Indies... 
| 4659} 106,285 | 47,538 | 134,036 | 83,611 410| 7,465 114 2,269 | 2,324 | 12,890 15 | 793] Cuba...... 31 

| 674 463 oAe .— 14 380 a 500 19 aus ‘eb Dominiees opnee aa a 

| sees 2 A re ee Ce ee Speer Pn ee ute est Indies 

a Jéuke Wik Seba se cS SA. Aree: 1 Gi kicea French West Indies..... | 34 
| 187 117 28 276 1 68 12 99 1 S&S) Hatti...... . | 35 

| } 
% ie? | 4,357 2,286 | 26,990} 15,001 1,848 | 34,408 77 4,662 | 7,806 | 862,974 8 915| Argentina...... 36 
822 | 46,213 13,315 | 117,946 48,627 367 5,811 1,206 1,861 6,160 | 7,384] 2,600] Brazil... 37 
51} 2,840 1,574 29,540 14,900 395 8,622 2 708 432 ra) | eee ; Colombia. . 38 

; 1,420 505 2,181 803 30 1,293 é 41 Se Ecuador. . 39 
741 | 114 | 48 8,855 PAN SU cic aces Beware Bie cx aati 2 35 2 137 | Bolivia... 40 
a20 24,725 12,160 81,662 35,312 113 1,754 18 748 291 1,638 6 | 1,078] Chile..... 41 
12 Lane ) 6179 3,648 | 38,107 | 24,736 19 619 113 1,853 538 2,141 2} 2,341] Peru. 42 
; 420 2,192 966 6,941 3,661 185 2,226 47 644 570 ROME ois: Venezuela....... 143 
it} 49 it! | 176! 961 975 842 1,417 29,384 144 1,001 1,100 4,790 ee Hongkong 44 

| ‘4165 | 425,777 | 169,703 | 149,829 69,855 3,176 47,642 753 40,864 9,479 | 60,345 508 | 63,828 | Japan.... . 145 
103 | ct 
3a | 10,915 | 114,858 | 42,800 | 223,806 | 74,339 6,622 | 144,665 | 77,016 4,644 1,225 4,088 927 | 2,860] British India. . 46 
5] 7092 | 13.095 4,637 45,994 19,737 5,516 | 108,565 7,223 4,692 | 6,263 10,360 | 2,090 | 32,118] China.. . | 47 

oft | 4,724 4,266 16,661 8,966 407 12,061 148 820 3,365 13,442 508 | Philippine Islands...... 48 
mm: 3,101 1,989 587 11,436 ites houses 1 BOs . ack lswe tas Siam... , 149 
80 SP Es see ae’s ey Se ie ae Bos oie. EG 2 ge ee ee British West Africa..... | 50 
107) 35.74, | 22224] 11,369 | 37,358 | 17,856 4% 4,184 58 1,919) 5,341 23,174 25 435 British South Afriea.... | 58 
441) 82,575 28,541 210,864 106,105 2,979 | 47,851 2,208 30,690 | 10,490 | 44,312 | 8,326 | 50,014 Australia. 33 

| i De <gcda.t . Bees «EEGs oe EY dels aaa’. ; eee Eebeae Paes Jutch Guiana... 
91 11,370 | zn: | 2,501 504 | en ee eee | eee edt Re hes ase \> «el he is Turkey in Europe.... | 54 
, 6,723 | 2,747 17,548 9,358 | 136 3,004 314 6,608 6,420 28,517 15 | 2,025] New Zealand.......... | 55 

) } 

1 | 30,341 | 11,616 | 2,566} 1.810 | 1,709] 16,490 746 21,529 218, 1,704 CS | 56 
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NEW YORK METAL MARKET PRICES 


May 2, 1923 May 9, 1923 
Cents per Cents per 
Pound Pound 


Copper, electrolytic 16.75 to 17.00 11.50 to 6,60 


, Am. 8. &h price 8. 00 8.0 
Antimony ae ..8.00to8.25 8.00to8.25 
Nickel, ingot 28. 0030.00 28 00 to 30.00 
Zinc, spot 7.373 7.37 
Tin, Straits ; 45.00 45.0 
Aluminum, 98 to 99 

per cent. . i axed 26.00 26.00 





end it was stated that inquiries were 
slightly better. 

Reports were circulated tha¢ one of 
the first hands had been offering copper 
at 16.374 cents per pound, but this was 
emphatically denied in well-informed 
trade quarters, and an investigation 
among the sellers does not confirm the 
rumor. As a matter of fact, the big 
interests held for 16.623 cents per 
pound, which appeared to be the low 
point on copper delivered at the plants 
of the consumer. 

One or two sales actually were made 
at 16.50 cents per pound, but these 
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transactions were exceptional, because 
they did not involve ‘any delivery 
charges to speak of and were practi- 
cally f.o.b. New York, or the equivalent 
of at least 16.624 cents per pound de- 
livered at the consuming point on or- 
dinary transactions. 

Second hands and those handling re- 
sales of the metal continued to shade 
prices and give concessions under the 
quotations of the big interests, but this 
is to be expected in a market such as 
has been experienced in the past few 
weeks. It is possible that one of these 
offered the metal at 16.374 cents during 
the week, but even this could not be 
confirmed. 

That there is a big demand for cop- 
per to come into the market is the 
popular opinion among the best posted 
authorities. Few of the sellers have 
been willing to dispose of the metal 
beyond July delivery, and as a result 
of that attitude the consumers have 
but small supplies of the metal on hand 
for their future needs. 


dntledlies of the Trade 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Includi:.g Important Orders 
and Contracts for Apparatus and Equipment 








Plainville to Assemble Trumbull- 
Vanderpoel Inclosed Switch Parts 


The growth of the inclosed-switch 
business of the Trumbull-Vanderpoel 
Company, Bantam, Conn., has led to an 
agreement with the Plainville (Conn.) 
Electrical Products Company whereby 
the latter will assemble and market 
this portion of the Bantam company’s 
output. The Trumbull-Vanderpoel Com- 
pany will continue to manufacture 
inclosed knife switches, safety switches, 
meter switches and the Mason safety 
switch for line service. 





‘Twenty-two Makers and Agents at 
New York Cleaner Show 


Twenty - two manufacturers and 
agents of vacuum cleaners have ac- 
cepted the New York Edison Company’s 
mvitation to exhibit standard makes 
and different types in the Irving Place 
showroom May 14 to 19. Electric 
scrubbing and polishing machines will 
be shown. 





Calorizing Company Formed by 
General Electric Interests 


The Calorizing Company has been in- 
corporated under the laws of Delaware 
to take over the assets and business of 
the Calorizing Company of Pittsburgh, 
which has developed commercially a 
heat-treating process originated by the 
General Electric Company, by which 
‘aluminum is driven into the surface of 
metals, thereby greatly increasing their 
resistance to high temperatures and to 
certain corrosive reactions. The new 
company, with headquarters in Pitts- 


ile has an authorized wie of 
80,000 shares of 8 per cent cumulative 
convertible stock at $25 par value and 
100,000 shares of common stock at no 
par value. The General Electric Com- 
pany owns 25 per cent of the common 
stock. 





Walker Electric Vehicle Opens 
Atlanta Branch Office 


The Walker Vehicle Company, Chi- 
cago, manufacturer of Walker balance- 
drive electric trucks for city routes, has 
opened a branch office in Atlanta. P. 
C. Pomeroy, who has had extensive ex- 
perience in trucking matters while rep- 
resenting the White and Packard or- 
ganizations, has been appointed district 


manager, with offices at 926 Hurt 
Building, Atlanta. 
—_——_—— 


Brisk Fan Business for the Emer- 
son Electric Company 


The Emerson Electric Company, St. 
Louis, reports large orders for fans 
from the South and Southwest. Build- 
ing activities in Texas are respon- 
sible for a number of very large orders 
for future delivery. There is every in- 
dication that this will be a banner fan 
season, notwithstanding the fact that 
it has been a rather cool spring. Job- 
bers and retail dealers in all parts of 
the country have had their stocks de- 
pleted and are ordering for immediate 
delivery. It is interesting to note the 
unusual number of orders that have 
recently been received for 32-volt fans 
for use with farm-lighting outfits, 
which is a natural reflection of the 
present activity in farm-lighting plants. 
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Denver and Butte Jobbers Hold 
Joint Sales Convention 


The Capital Electric Company, Sak 
Lake City, Western distributor of Gen- 
eral Electric products, and the Butte 
Electric Supply Company of Butte, 
Mont., held a joint sales convention on 
May 3 and 4. H. D. Randall of the 
General Electric Company delivered a 
lecture on the outlook for the rest of 
1928. 

Forty salesmen attended the con- 
vention. Encouraging reports were 
brought from various points of the in- 
termountain territory. J. A. Kahn, 
president of the Capital Electric Com- 
pany, was in charge of the convention, 





Westinghouse Receives $1,000,000 
Order from West Penn Power 


The West Penn Power Company has 
placed with the Westinghouse Electric 
& Manufacturing Company an order 
amounting to more than $1,000,000. 
The contract includes seven 12,000-kvya., 
three 10,000-kva., ten 6,000-kva., three 
2,000-kva. and three 1,000-kva trans- 
formers for 60-cycle, single-phase serv- 
ice; one 5,000-kva., 4,000-volt syn- 
chronous condenser for three-phase, 60- 
cycle operation; 133 oil circuit breakers 
and. seventeen lightning  arresters. 
Most of this apparatus duplicates 
existing equipment and is to be used for 
making extensions in the system of the 


company. 
—__>—_—_ 


Johns-Pratt Company Establishes 
Export Division in New York 


The Johns-Pratt Company, Hartford, 
Conn., manufacturer of “Noark” fuses, 
meter-service and protective devices, 
has established an export division with 
office at 30 Church Street, New York 
City. E. Wilhelm Droosten and W. L. 
Urquhart, who have had extensive ex- 
perience in handling export business of 
electrical manufacturers, will be in 
charge of this division. 

The company also announces that ar- 
rangements have recently been made 
with the Curtin Mill Supply Company, 
Houston; Globe Supply & Machinery 
Company, New Orleans; Hide, Leather 
& Belting Company, Indianapolis; 
Hardy & Dischinger, Toledo; Rathbun 
Company, El Paso; Miller Supply Com- 
pany, Huntington; Walworth-Ohio 
Company, Cleveland, and the Wayne 
Belting & Supply Company, Fort 
Wayne, as distributors for its power- 
plant specialties. 





Starbuck Sprague Forms New 
Supply Jobbing House 


A new electrical supply jobbing 
house has been organized at Water- 
bury, Conn., under the name of the 
Sprague Electrical Supply Company, 
quarters having been secured at 3! 


Spring Street, in the heart of the 
wholesale district. The company is 4 
Connecticut corporation with 4" 
authorized capital of $112,500, and the 


S tar buck 


officers are: President, 
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Sprague; secretary, Weston M. Jenks; 
treasurer, R. G. Stewart; sales man- 
ager, Harry A. Squires. 

The company has leased a three-story 
building with more than 4,000 sq.ft. 
on the main floor and over 2,000 sq.ft. 
on each of the two upper floors. The 
organization is launched to do a whole- 
sale business without retail or contract- 
ing connections, and it will open with 
three men on the road, covering the 
Naugatuck Valley of Connecticut from 
Winsted to Ansonia and Derby, and 
from Danbury on the west to Southing- 
ton and Cheshire on the east. 

The company has been appointed dis- 
tributor for Bryant, Johns-Pratt, Tubu- 
lar Woven Fabric, Bryant-Marsh, Trum- 
bull-Vanderpoel, Central Tube, Steel 
City, Federal Armored Cable and other 
products. 

Mr. Sprague is widely known in New 
England electrical circles. He was 
graduated from Harvard College in 
1907 and after two years in the elec- 
trical construction field spent seven 
years in the supply department of tke 
General Electric Company and seven 
years aS director and sales manager 
for the New England Engineering 
Company of Waterbury. Mr. Squires 
was graduated from Pratt Institute, 
Brooklyn, in 1916, and after two years 
with the Public Service Company of 
Northern Illinois spent five years with 
the New England Engineering Com- 
pany. 





Northwestern Electric Equipment 
Now Is Distributor Only 


The Northwestern Electric Baquip- 
ment Company, 174 East Sixth Street, 
St. Paul, Minn., will in the future con- 
fine its commercial efforts to the whole- 
sale distribution of electrical, radio and 
telephone supplies, appliances and ap- 
paratus, including motors, switch- 
boards, panels and cabinets. 

J. M. Whalen and A. S. Abbott, with 
other former employees of the North- 
western firm, have purchased the com- 
pany’s interest in the Commonwealth 
Electric Company, the company’s 
former manufacturing and repair de- 
partments, and will operate under the 
name of the Commonwealth Electric 
Company at 417 Broadway, St. Paul. 

The retail department of the former 
Commonwealth Electric Company has 
been sold to E. S. Talmadge and C. J. 
Otterholm, who will continue that busi- 
hess under the name of the Common- 
wealth Appliance Company at 373 Rob- 
ert Street. 





Tungsten Light Manufacturer 
Buys Springfield Plant 


The M. & W. Company, manufactur- 
ets of tungsten electric light bulbs, 
has bought a factory building from 
the Knox Motors Company, in Spring- 
field, Mass., to which it will remove 
soon from its Taylor Street location. In 
place of paying four different rents in 
its present quarters, the concern will 
‘ave a larger but more compact estab- 
lishment comprising about 80,000 sq.ft. 
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on four floors, enabling it to organize 
its business to good advantage and also 
expand to meet increased demands. 

The new location is directly alongside 
the tracks of the New York, New 
Haven & Hartford’s Highland division. 
The M. & W. Company is a licensee of 
the General Electric Company, and its 
production quota has of late been in- 
creased in a decided degree. C. F. 
Munder is president and treasurer of 
the company. 


Electric Storage Battery to Sell 
Stock to Employees 


The Electric Storage Battery Com- 
pany, Philadelphia, announces that it 
has recently made arrangements by 
which employees may purchase shares 
of common stock. The plan enables em- 
ployees to become stockholders under 
advantageous terms, keeping the pay- 
ments down to easy monthly install- 
ments. 

Under the plan, if the present rate of 
dividends—viz., $1 per share per quar- 
ter—continues, stock subscribed for at 
$53 ver share will be fully paid for 
after forty months—that is, $40 per 
share will be the amount paid by the 
purchaser and $13 per share will be 
the amount credited from dividends. 
Any increase in the dividend rate or 
any extra dividends will reduce this 
time and the number of payments ac- 
cordingly, and any reduction in divi- 
dends will make a corresponding in- 
crease over forty months. 

—_—_—>—_ 


The American Insulated Wire & 
Cable Company, 954 West Twenty-first 
Street, Chicago, will erect a one-story 
copper rod and wire plant, 105 ft. x 
300 ft., at South Kedzie Avenue and 
Drainage Canal, to cost $100,000. It is 
said that the equipment will involve an 
investment of $200,000. 


Stephen Hall & Company, Inc., for- 
merly at 90 West Street, New York 
City, have moved to Seventh and Adams 
Streets, Hoboken, N. J., and the com- 
pany has been incorporated to manufac- 
ture electrical machinery and equip- 
ment. Stephen M. Hall is president and 
Ross C. Pack is vice-president. 

The Ward Manufacturing Company, 
3047 Sheffield Avenue, Chicago, recently 
incorporated, announces that it will 
manufacture a line of electric toys, 
curling irons and grills. R. J. Rich is 
president of the company. 

The Phoenix Light Company, 525 
Market Street, Milwaukee, manufac- 
turer of electric fixtures, has leased 
20,000 sq.ft. of additional floor space at 
529 Market Street. Joseph Sable is 
president and general manager of the 
company. 

The Rawlplug Company, manufac- 
turer of a special article for securing 
screws, has leased an entire floor at 
66 West Broadway, New York City, 
where it will soon combine its general 
offices, now at 461 Eighth Avenue, and 
its sales office, now at 48 West Broad- 
way. Stockroom facilities have been 
increased 600 per cent. 
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The Electrical Jebbers’ Club an- 
nounces the removal of its offices from 
47 West Thirty-fourth Street, New 
York City, to 261 Broadway. 


Hammer & Schwarz, engineers, an- 
nounce the removal of their offices to 
55 John Street, New York City. 


The Instant Electric Water Heater 
Company, Bridgeport, Conn., recently 
formed, has leased property at Knowl- 
ton Street and East Washington 
Avenue for a new plant for the manu- 
facture of electric water heaters. 
Equipment will be installed and opera- 
tions commenced at an early date. The 
company is capitalized at $250,000 and 
will succeed to the business of the 
Bridgeport Manufacturing Company. 
H. E. Dineson is president. 


The French Battery & Carbon Com- 
pany, 2317 Winnebago Street, Madison, 
Wis., will soon have plans drawn for 
the rebuilding of the portion of its two- 
story-and-basement factory, recently 
destroyed by fire with loss approximat- 
ing $30,000. 


The Pittsburgh Transformer Com- 
pany, Preble Avenue, Pittsburgh, Pa., 
has purchased property through its 
president, R. V. Bingay, at Metropoli- 
tan and Juniata Streets, at a price 
stated at $24,000. It is purposed to 
use the site for extensions. 


The Indiana Manufacturing & Elec- 
tric Company, Marion, Ind., recently 
organized, will manufacture electrical 
supplies, having taken possession of a 
plant at Twelfth and Race Streets. 


The Heine Boiler Company, St. Louis, 
is enlarging its facilities to manufac- 
ture boilers of 2,000 hp. A tank-rolling 
machine and multiple drill have been 
ordered. 


The Rumsey Electric Company, 
Philadelphia, electric supplies and ma- 
chinery, announces the appointment of 
H. D. Baker in charge of its store at 
1007 Arch Street. 


The Bakelite Corporation, New York 
City, has acquired the plant formeny 
occupied by the Lake Erie Foundry & 
Vulcan Company, Painesville, Ohio, 
and will use it for the manufacture of 
phenol. 


The Electric Rotary Machine Com- 
pany, 40 South Clinton Street, Chicago, 
has purchased a two-story plant com- 
prising 15,000 sq.ft. of floor space at 
3825 West Lake Street. 


The Air-Way Electric Appliance Cor- 
poration, Toledo, Ohio, announces the 
removal of its export sales department 
into larger quarters at 220 Broadway, 
New York City, where a complete ar- 
ray of its line has been arranged. N. 
M. Simons is the company’s export 
manager. 

The Bartlett Hayward Company, en- 
gineers, announces the removal of its 
New York office to 1607 Pershing 
Square Building, Forty-second Street 
and Park Avenue. 

The New York Electrical Credit Asso- 
ciation, New York City, announces the 
removal of its office from 47 West 
Thirty-fourth Street to 261 Broadway. 
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Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

Purchase or agency is desired in Morocco 
(No. 6,254) for electrical goods, etc. 

An agency is desired in France (No. 
6.256) for transformer oil, circuit-breaker 
oil, insulating tapes, mica-insulation substi- 
tutes and similar products. 

Purchase is desired in Matanzas, Cuba 
(No. 6,300), of electric vacuum oven, me- 
dium size, voltage 220, 

Purchase is desired in Chihuahua, Mex- 
ico (No. 6,309), of all machinery neces- 
sary to establish a modern bakery. Prices 
and illustrated catalogs are desired of gaso- 
line or electrically heated ovens, kneeders, 
pans, etc. 

Purchase is desired in Bilbao, Spain (No. 
6,313), of an electric conveyor for iron ore, 
with a capacity of 1,000 tons per hour, over 
a distance of approximately 250 m. 


SWITCHBOARD AND UNDERGROUND 
CABLB FOR AUSTRALIA.—tTenders will 
be .received by the Postmaster-General’s 
Department, Sydney, New South Wales, 
until June 21, for switchboard and multiple- 
twin underground cable and for telephone 
switchboard wire. 

GENERATING UNIT FOR BULIMA, 
BRISBANE, AUSTRALIA. — Tenders will 
be received by the City Electric Light Com- 
pany, Bulima, Brisbane, until Oct. 31 for 
one 12,500-kw. turbo-alternator unit at 
Bulima, Brisbane. 

ELECTRIC LAMPS FOR MONTE- 
VIDEO, URUGUAY.—tTenders will be re- 
ceived until June 12 by the State Electric 
light Works, Montevideo, Uruguay, for 
42,000 metal-filament electric lamps. 


EXTENSION OF DISTRIBUTING SYS- 
TEM OF THE MORWELL (AUSTRALIA) 
POWER SYSTEM.—tThe Victorian govern- 
ment las decided to appropriate £100,000 
to enable the Victorian Electricity Com- 
mission, Melbourne, to extend the _ high- 
tension transmission lines and distribution 
lines to county centers desiring electricity 
from the Morwell plant. Applications have 
been received from sixteen rural municipal- 
ities desirous of taking advantage of the 
proposed service. 


JAPANESE ELECTRIC COMPANY TO 
RESUME CONSTRUCTION. —The Jap- 
anese government, Commerce Reports 
states, is reported to have decided to pro- 
vide the Taiwan Electric Power Company 
with funds to enable it to continue con- 
struction of the generating plant on which 
work has been temporarily suspended. The 
original plans called for a plant of 100,000- 
kw. capacity, to cost 40,000,000 yen (1 yen 

$0.4985). These plans have been modi- 
fied and it is now estimated that the total 
amount required will be 30,000,000 yen. 





New Apparatus and 
Publications 





AUTOMATIC CUTTING MACHINE.— 
The Artos Engineering Company, 306 Mil- 
waukee Street, Milwaukee, has added style 
“KN” No. 3 to its line of the “Artos” auto- 
matic measuring and cutting machines. 


FUSE CUT-OUT.—Bulletin No. 201 issued 
by Schweitzer & Conrad, Inc., 4435 Ravens- 
wood Avenue, Chicago, covers its “S. & C.” 
style “DP” fuse cut-out. 


INSULATOR TESTER.—James G. Bid- 
dle, 1211-13 Arch Street, Philadelphia, has 
issued pocket manual No. 1010, entitled 
“Concerning Insulation Testing, with Spe- 
cial Reference to the Meg.” 


SLUICEGATES. — The Champion Engi- 
neering Company, Kenton, Ohio, is dis- 
tributing five leaflets illustrating the 
“Caterpillar” type sluicegates manutactured 
by the company under “Broome” patents. 


INSULATING MATERIALS.—The Mica 
Insulator Company, 68 Church Street, New 
York City, is distributing a revised price 
list and discount sheet covering its elec- 
trical insulating materials. 


LIGHTNING ARRESTERS.—Bulletin No. 
204 distributed by Schweitzer & Conrad, 
Inc., 4435 Ravenswood Avenue, Chicago, 
eovers the various types of the “S & C” 
lightning arresters. 
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LIQUID STARTERS FOR MOTORS.— 
The Brush Electrical Engineering Company, 
London, England, has recently brought out 
a liquid starter for electric motors. This 
new invention, it is claimed, diminishes re- 
sistance gradually and continuously and so 
eliminates the shocks and sudden variations 
of resistance characteristic of the usual 
metallic type of starters. 

TRANSFORMER THERMAL INDICA- 
TOR.—A new device, known as the trans- 
former thermal indicator, has been placed 
on the market by the Westinghouse Elec- 
tric & Manufacturing Company to indicate 
the temperature of the hot oil in distribu- 
tion transformers. 


BATTERY TEST BOARD.—The Reliance 
Instrument Company, 1135 West Van Buren 
Avenue, Chicago, has placed on the market 
a portable high-rate discharge battery test 
board for bench use in service stations for 
testing automobile batteries. 

CANOPY SWITCH.—tThe Arrow Electric 
Company, Hartford, Conn., has placed on 
the market a canopy switch with a ratchet 
handle which, it is stated, can be turned 
backword without injuring the mechanism. 

LIGHTING FIXTURES.—A new lighting 
fixture, designed particularly for stores, 
known as “Magic-Lite,” has been brought 
out by the Brascolite Company, St. Louis. 





New Incorporations 





THE GROVELAND (FLA.) LIGHT, 
POWER & ICE COMPANY has been incor- 
porated with a capital stock of $30,000. 
The officers are Harry Merck, president, 
and W. M. Cathrae, vice-president. 

THH M. & F. POWER COMPANY has 
been chartered with a capital stock of 
$35,000 by W. S. Fant, S. Friend and O. H. 
Bright. 

THE ROSCOE ELECTRIC COMPANY, 
Janesville, Wis., has been incorporated with 
a capital stock of $5,000 to generate and 
distribute electricity. The incorporators 
are William H. Daugherty, Stanley M. 
Ryan and Paul Grubb. 


Construction 
News 


{ 
Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


AUGUSTA, ME.—The Maine Central 
Power Company will construct an addition 
to its substation, 30 ft. x 50 ft. 

PORTLAND, ME.—A_ power house will 
be constructed at the high school to be 
built in the Deering district, to cost about 
$700,000. 

MANCHESTER, N. H.—The Public Serv- 
ice Commission has granted the Manches- 
ter Traction, Light & Power Company per- 
mission to issue $676,700, the proceeds of 
$639,500 to be used to pay for extensions 
made prior to Jan. 1, 1923, the remainder 
to be used for further improvements. 

EVERETT, MASS.—The Merrimac Chem- 
ical Company, Broadway, will build an 
addition to its power house. 

HOLYOKE, MASS.—The Board of Alder- 
men has authorized an appropriation of 
$1,000,000 for a new municipal electric 
steam generating plant. An appropriation 
of $100,000 was also authorized by the 
Aldermen from money now available for the 
purchase of a site for the proposed new 
electric plant. 

PAWTUCKET, R. I.—Negotiations are 
under way between the City Council and 
the offieials of the Blackstone Valley Gas 
& Electric Company for the installation of 
an ornamental lighting system in the busi- 
ness district. 





Middle Atlantic States 


ALEXANDRIA BAY, N. Y.—The installa- 
tion of an ornamental lighting system, to 
cost about $50,000, is under consideration 
by the special lighting committee of the 
Thousand Island Yacht Club. Further in- 
formation may be obtained of J. L. Kincaid, 
643 West Onondaga Street, Syracuse. 
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AMSTERDAM, N. Y.—The Adirondack 
Power & Light Corporation contemplates 
building a dam and power house on East 
Canada Creek at Stewarts Landing, to cost 
about $175,000. 


BROOKLYN, N. Y.—The Brooklyn Kdi- 
son Company will build a substation, 52 x 
79 ft., at 179 Hudson Avenue, to cost about 
$100,000, 

BUFFALO, N. Y.—Electric power equip- 
ment will be installed in the proposed 
municipal market building, 50 ft. x 275 ft.. 
to be constructed by the Department of 
Parks and Public Buildings, on Market 
Street. Howard L. Beck is architect for 
the department. 


CHARLOTTE, N. Y.—WDlectric power 
equipment will be installed in the ice and 
cold-storage plant to be constructed by the 
Charlotte Cold Storage Company, to cost 
about $250,000. John Strobel, E. & B. 
Building, Rochester, is architect. 


CORNWALL, N. Y.—The Cornwall Chem- 
ical Company plans to rebuild its power 
house and factory recently destroyed by 
fire with loss of about $100,000. 


GLOVERSVILLE, N. Y.—The Board of 
Public Works contemplates the installation 
of an ornamental lighting system on several 
streets, to cost from $30,000 to $35,000. 


NEW YORK, N. Y.—The Commercial 
Solvents Corporation, 17 East Forty-second 
Street, will build a power house in connec- 
tion with a proposed plant, to cost about 
$750,000. 


OGDENSRBURG, N. Y.—The Ogdensburg 
Power & Light Company plans to erect 4 
building for general operations at Caroline 
and Ford Streets, to cost about $150,000. 


PEEKSKILL, N. ¥.—The N. Dains Sons’ 
Company plans to rebuild its power house 
and lumber plant, recently destroyed by fire, 
causing a loss of about $200,000. 

ROCHESTER, N. Y.—The Rochester Gas 
& Electric Corporation plans to erect a 
transformer station at 26 Swan Street, to 
cost about $40,000. 

ROME, N. Y.—The Manufacturers’ Power 
Corporation is considering the construction 
of a power house on the barge canal and 
erecting high-tension transmission lines, to 
cost about $100,000. 

TONAWANDA, N. Y.—The R. T. Jones 
Lumber Company contemplates the con- 
struction of a power house in connection 
with a new lumber plant to be erected on 
Tonawanda Island. 


MILLVILLE, N. J.—The Whitall-Tatum 
Company will install electric power equip- 
ment in connection with the rebuilding of 
its local glass plant, recently. damaged by 
fire. The loss is é¢stimated at $400,000. 


WEEHAWKEN, N. J.—The Cunard 
Steamship Company, Ltd., 25 Broadway, 
New York, plans to erect an electric power 
house in connection with building four 
1,000-ft. piers on the Hudson River, to cost 
about $3,500,000. 


BETHLEHEM, PA.—Bids will be re- 
ceived until May 15 for the construction of 
a power house at the new plant of the 
Confederated Home Abattoir Company on 
the Mauch Chunk Road. A refrigerating 
plant will also be installed. The cost of the 
entire work is estimated at $350,000. The 
Gorman-Brown Engineering Corporation, 44 
Rector Street, New York City, is engineer. 

HOLTWOOD, PA.—The Pennsylvania 
Water & Power Company is building a 60- 
cycle system to be completed in 1923. The 
work will include the installation of two 
I. P. Morris turbines of 20,000 hp, capacity 
each; two Westinghouse generators, each 
of 15,000 kva., 13,200 volts, three-phase; 
two General Electric frequency changers 
of 5,000 kw. capacity each; the erection ol 
a double steel tower, 73,000-volt transmis- 
sion line to York, designed ultimately for 
110,000 volts, and a substation at York 
with an initial transformer capacity 0! 
10,000 kw., Where energy will be supplied 
to the Edison Light & Power Company, 
also a double-circuit steel-tower, 73,')(0- 
volt transmission line to Coatesville, where 
electricity will be supplied to the _ Chester 
Valley Electric Company, to be delivered 
at a substation to be erected by the latter. 
James L. Rintoul is treasurer. 


MAHONOY CITY, PA.—The Ball Lun- 
ber Company plans to rebuild its. power 
house and mill, recently destroyed by fire. 
with a loss of about $85,000. 

PHILADELPHIA, PA.—Bids will be rée- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until May 22 for miscellaneous motor- 
generator panels and auxiliary equipment. 
(Schedule 788.) 

PHILADELPHIA, PA. — The Largman 
Gray Company, 3360 Frankford Strect. vil 
build a power house at its proposed textile 
mill on Kensington Avenue, to cost @hou 
$300,000. 
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PITTSBURGH, PA.— The West Penn 
Power Company has issued $500,000 in 
capital stock, the proceeds to be used for 
extensions and equipment in its generating 
plants. 

BALTIMORE, MD.—The United States 
Industrial Alcohol Company, Curtis Bay, 
plans to install a power house in connec- 
tion with a new plant to cost about $700,000. 

BALTIMORE, Md.—Plans have been pre- 
pared by the Board of Works, for a central 
power plant for city service, to be built in 
conjunction with a police station at_Lexing- 
ton and Gay Streets, to cost about $500,000. 
Lawrence H. Fowler, 307 North Charles 
Street, is architect. 

HAGERSTOWN, MD.— The Maryland 
Public Service Company was recently or- 
ganized by officials of the American Water 
Works & Electric Company, New York, to 
take over the systems of the Potomac Pub- 
lic Service Company, Hagerstown, and the 
Cumberland (Md.) Edison Company. Bonds 
to the amount of $3,983,000 have _ been 
authorized to carry out the consolidation 
and for extensions and improvements to the 
systems. 

CHARLESTON, W. VA.—Electric power 
equipment, refrigerating machinery, etc., 
will be installed in the new market building 
to be erected by the Charleston Market 
Company, to cost about $400,000. 

MORGANTOWN, W. VA.—Preparations 
are being made by the West Virginia Power 
& Transmission Company, a subsidiary of 
the West Penn Power Company, for the 
construction of a hydro-electric plant on 
the Cheat River at State Line. Rights of 
way for a transmission line from the pro- 
posed dam to Morgantown and Fairmont 
are being purchased. 

HOPEWELL, VA.—The Hopewell China 
Company contemplates rebuilding its power 
plant, recently destroyed by fire with loss 
of about $100,000. 


SHENANDOAH, VA.—The Norfolk & 
Western Railway Company, Roanoke, plans 
to install a power house at its proposed 
local car and locomotive repair shops, to 
cost about $450,000. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, until May 22 for 
250 transformer coils and 100 mica con- 
densers. (Schedule 787.) 








North Central States 


CARO, MICH.—The Great Lakes Com- 
pany, Bad Axe, has purchased the local 
electric plant, owned by the Consumers’ 
Power Company, Jackson. 

ERIE, MICH.—The Pére Marquette Rail- 
road Company, Detroit, will build a power 
house in connection with its proposed local 
car and locomotive shops, to cost about 
$1.000,000. 

KALAMAZOO, MICH.—The El-Mora-Lee 
Paper Company, 839 Lake Boulevard, Kala- 
mazoo, Mich., will build a power house in 
eonnection with its proposed paper mill in 
Howlandsburg, to cost about $400,000. 

RED JACKET, MICH.—The installation 
of an ornamental lighting system on Fifth 
and Oaks Streets is under consideration, 

CLEVELAND, OHTO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, until 
May 18 for cedar poles for the division of 
light and power. Separate bids will be 
received at the same time and place for 
electric meters, and also for fiber conduit, 
for the division of light and power. 

FREMONT, OHIO.—A company has been 
organized by farmers along the Port Clin- 
ton road for the purpose of securing electric 
service from the Ohio Light & Power Com: 
pan 


SHELBY, OHTO.—The Council has ap- 


propriated $6,500 for equipment for the 
municipal electric plant, including two boil- 
ers of 300 hp. capacity each. 

_FLEMINGSBURG, KY.—The Maysville 
Gas Company contemplates the erection of 
an clectrie transmission line to Flemings- 
bure and purchasing the local distribution 
System The city at the present time is 


Without street-lighting service. 
WHITESBURG, KY.— The Blue Ridge 
Diamond Coal Company plans to _ install 
ele ctric power equipment at its coal prop- 
ertic A lumber mill with power house is 
under consideration. 
CLINTON, IND.—The Wabash Valley 
Electric Company is negotiating for the 
Purchase of the properties of the Martins- 
Ville Gas & Electric Company, Spencer 
Light, Power & Water Company, Putnam 
Electric Company, Cayuga Electric Com- 
Pany, Roachdale Electric Company, Gos- 
Port Electric Company and the Morgan 
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County Light & Power Company. The sys- 
tems will be merged and extensions and 
improvements made. Bonds to the amount 
of $1,561,700' have been authorized to carry 
out the consolidation and to provide funds 
for expansion. 

INDIANAPOLIS, IND. — Arrangements 
are being made by the Lavelle Foundry 
Company, Michigan Street and the Belt 
Railway, for equipping its plant for elee- 
trical operation. 

NEW HARMONY, IND.—Plans are being 
considered for improvements and extensions 
to the municipal light and power plant, to 
cost about $60,000. 

VINCENNES, IND.—The Indiana Power 
Company has issued $1,000,000 in capital 
stock, the proceeds to be used for exten- 
sions and improvements, including a 10,000- 
kw. addition to the local plant. 


BLOOMINGTON, ILL.—Bids, it is re- 
ported, will soon be asked for the installa- 
tion of an ornamental lighting system on 
Washington Street, to cost $6,736. 


EDWARDSVILLE, ILL. — Plans are 
under consideration to replace the arc lamps 
in the business district (covering about 2 
miles) with an ornamental lighting system 

LINCOLN, ILL.— Extensive improve- 
ments are contemplated by the Lincoln 
Water & Light Company involving an ex- 
penditure of about $143,000. Contracts 
have been placed for a 1,500-kva. turbo- 
generator and condenser. 

ST. CROIX FALLS, WIS.—The Railroad 
Commission has granted the St. Croix Falls 
Improvement Company permission to raise 
and rebuild the Nevers Dam across the 
St. Croix River. The new dam, it is esti- 
mated, will develop about 30,000 hp. 

SALEM, WIS.— The Carey Electric & 
Milling Company, Wilmot, will make exten- 
sions and improvements to its local systenr 
as suggested by the Railroad Commission. 

SHEBOYGAN, WIS.—The Eastern Wis- 
consin Electric Company contemplates ex- 
tensions and improvements to its local prop- 
erties involving an expenditure of about 
$200,000. The plans include an addition 
to power house and installation of addi- 
tional generating units. 

WEST ALLIS, WIS.—The City Council 
has authorized the installation of an orna- 
mental lighting system on Greenfield. Ave- 
nue, to cost about $14,000. 


FERGUS FALLS, MINN.—Among the 
improvements contemplated by the Ottertail 
Power Company this summer is the con- 
struction of two large power dams on the 
Otter Tail River at Fergus Falls and the 
erection of another large steam power 
plant. The cost of the work is estimated 
at about $500,000. 


MINNEAPOLIS, MINN.—Plans are being 
considered by the Board of Park Commis- 
sioners for the erection of 244 electric lamp 
standards along Minnehaha Parkway, to 
cost about $35,000. 


ST. PAUL, MINN.—Improvements con- 
templated by the St. Paul Gas Light Com- 
pany during 1923 include replacing six 
rotaries of 1,500 kw. capacity with two 
motor-generator sets having a total capacity 
of 2,000 kw., installing three 300-kw. trans- 
formers and starting construction work on 
the first 25,000-kva. unit of its proposed 
new steam-driven generating plant. F. C. 
Hoffman is secretary. 

SLAYTON, MINN.—The Slayton Power 
Company has contracted with the Northern 
States Power Company for electricity, the 
service to begin about June 1. F. H. Eddy 
is owner of the local system 

CENTERVILLE, IOWA. — The Iowa 
Southern Utilities has issued $1,000,000 in 
bonds, part of the proceeds to be used for 
extensions and improvements. 


RIVERSIDE, IlOWA.—The Sioux (lowa) 
City Brick & Tile Company plans to build 
a power plant at its proposed local factory. 
te eost about $100,000. 


SIOUX CITY, IOWA.—Options have 
been obtained by the Sioux City Gas & Elec- 
tric Company on about 15 acres of land in 
the North Riverside section of the city as 
a site for its proposed new plant. 


HOPKINS, MO.—The Maryville Electric 
Light & Power Company is planning to 
extend its transmission line to Hopkins to 
furnish electrical service here. The local 
plant was recently burned down. 


GREENFIELD, MO.—The South Missouri 
Power Company plans to erect a trans- 
mission line to Golden City to furnish elec- 
tricity there. The company also contem- 
plates extending its service to South Green- 
field, Lockwood and Everton. 


ORAN, MO.—At an election to be held 
May 15 the proposal to issue $23,000 in 
bonds for installation of an electric lighting 
system will be submitted to the voters. 
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SIOUX FALLS, S. ,\D.—The Minnesota 
Electric Distributing Company and the -Tri- 
State Utilities Company, Eldora, Iowa, are 
promoting the erection of a _ high-tension 
transmission line from Gayville, S._ D., to 
Wynot, Neb., from which point two branch 
lines will be built. Practically every town 
in Cedar, Dixon and Knox Counties will 
be served by the new lines. Arnangements 
are being made to take over the electric 
plant now furnishing electricity in these 
localities. 





Southern States 


GREENSBORO, N. C.—Plans are being 
prepared for a power plant for the Agri- 
cultural and Technical College to cost about 
$55,000. Harry Barton, Greensboro, is 
architect. 


MARION, N. C.—The Marion Lake Club 
plans to install an electric light and power 
plant. 


OAKBORO, N. C.—The Oakboro Cotton 
Mill plans to install a power plant in con- 
nection with a proposed local textile mill, 
to cost $225,000. 


WALNUT COVE, N. C.—Plans are under 
consideration by the Council for the in- 
stallation of a municipal electric light plant 


WASHINGTON, N. C.—The J. M. Swin- 
dell Company will build a power house in 
connection with a proposed packing factory 
and ice plant, to cost about $100,000. 


CLEARWATER, FLA.—Plans are being 
considered by the Clearwater Cooperage 
Company for the installation of a power 
plant in connection with a proposed local 
plant, to cost about $100,000. C. E. Murray 
is president. 

CRESTVIEW, FLA.—Bids will be re- 
ceived by the Common Council until May 
28 for a 40-kw. generator, excitor, switch- 
board and equipment for distributing sys- 
tem, etc., for a municipal electric plant. 
J. D. Carter, Geneva, Ala., is engineer. 


GREENVILLE, FLA.—Bonds for $30,000 
have been voted for extensions and im- 
provements to the municipal lighting system 
and waterworks. 


MIAMI BEACH, FLA.—Bonds to the 
amount of $20,000 have been voted for the 
nee of an ornamental lighting sys- 
em, 


MILAN, TENN.—Plans are under con- 
sideration for extensions and betterments 
to the municipal electric plant, to cost about 
$410,000. 


HEFLIN, ALA.—W. M. Dobson, Wedo- 
wee, it is reported, contemplates installing 
an electric plant in Heflin. The local elec- 
tric plant was recently destroyed by fire. 


PELHAM, ALA.—The Superior Lime & 
Hydrate Company contemplates the con- 
struction of a power house at its local 
plant, 


LITTLE ROCK, ARK.—The Arkansas 
Central Power Company, recently organized 
to take over the local properties of the 
Little Rock Railway & Electric Company, 
has issued $2,500,000 in bonds, part of the 
proceeds to be used for extensions and 
improvements. 

BATON ROUGE, LA.—The Baton Rouge 
Electric Company contemplates extensions 
and improvements during the next eigh- 
teen months, to cost about $1.000,000. The 
plans include an addition to the local power 
plant to cost approximately $300,000. New 
equipment, including a 3,000-kw. generator, 
will be installed. 

LAFAYETTE, LA.—The Southern Pacific 
tailroad Company plans to build a power 
house at its new local shops now in course 
of erection. 

KIEFER, OKLA.—The Oklahoma Gas & 
Electric Company is planning to erect a 
transmission line from Kiefer to Nuyaka, 
via Mounds, a distance of 20 miles. 

McALESTER, OKLA. — The 
Power & Light Company contemplates 
erecting a high-tens‘on transmission line 
from McAlester to Savanna, Kiowa, String- 
town. and possibly to Atoka, a distance of 
about 50 miles. 

AMARILLO, TEX.—The City Light & 
Water Company has contracted with the 
municipality for the installation of an or- 
namental lighting system in the business 
district. 

DEWEYVILLE, TEX.—The Peavy-Moore 
Lumber Company plans to construct a 
power house in connection with a new 
lumber mill, to cost about $500,000. 

URBANA, TEX.—The Urbana Sand & 
Gravel Company will install a power house 
at its plant. The equipment will include 
a 60-kw. generator. 
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1126 a 


Pacific and Mountain States 


‘TACOMA, WASH.—Plans are being pre- 

ared by J. L. Stannard, engineer, Kalbou 
suilding, San Francisco, for two power 
houses, one of 30,000 hp. capacity, the other 
of 45,000 hp., storage dam, etc., and trans- 
mission lines in connection with the Lake 
Cushman power project for the city of 
Tacoma, 

VANCOUVER, WASH.—Work will soon 
begin by the Pudget Sound Power & Light 
Company, Seattle, on the erection of a 
high-tenston transmission line between 
Woodland and Vancouver. 

YARDLEY, WASH.—The Western Cedar 
Pole Preserving Company contemplates 
building a power plant in connection with 
its local plant, to cost about $100,000. 

ASTORIA, ORE.—Surveys are being 
made by the Crown Willamette Paper Com- 
pany with a view of developing the water 
power at Young’s River Falls to operate 
its pulp mill there. 

ASTORIA, ORE.—tThe installation of a 
new local heating and power plant is under 
considerataion by the Consumers’ Central 
Heating Company, Tacoma, Wash, 

BAKER, ORE.—The Eastern Oregon 
Light & Power Company plans to build a 
1,500-hp. steam-driven electric plant’ in 
Baker, estimated to cost about $100,000. 

MILTON, ORE. — Permission has_ been 
granted to K. C. Harlan, Walla Walla, 
Wash., to utilize the water power of the 
Walla Walla River above Milton. Mr. Har- 
lan proposes to furnish water to irrigate 
10,000 acres of land and to develop 4,000 hp. 

EUGENE, ORE.—Plans have been pre- 
pared for the construction of a new power 
house for the University of Oregon, to cost 
about $75,000. Bids, it is understood, will 
soon be asked for the work. 


NORTH BEND, ORE.—The City Council 
is cONnSidering the establishment of a munic- 
ipal electric light plant and waterworks 
system. 

ROSEBURG, ORE.—Plans are being pre- 
pared by the City Council for the installa- 
tion of an ornamental lighting system in 
the business district, to cost about $10,000. 

AUBURN, CAL.—The Bear River Water 
& Power Company has been granted per- 
mission to construct a hydro-electric gen- 
erating plant on the Bear River. 

MODESTO, CAI.—The Modesto Irriga- 
tion District has been granted permission 
by the State Water Board to construct and 
operate a 17,000-hp. hydro-electric power 
plant on the Tuolume River, Stanislaus 
County, to cost about $360,000. 

SAN FRANCISCO, CAL.—Bids will be 
received by the Board of Public Works of 
the city and county of San Francisco, San 
Francisco, until May 23 for furnishing and 
installing sleel penstocks and accessories 
for the Moccasin Creek power plant, con- 
tract No. 91, Hetch Hetchy water supply. 
Specifications may be obtained at the office 
of M. M. O'Shaughnessy, city engineer, 
City Hall. 











Canada 


VICTORIA, B. C.—The British Columbia 
Blectric Company contemplates extending 
its transmission line from Bamberton to 
the Duncan, Cowichan and Ladysmith dis- 
tricts. 

CLACE BAY, N. S.—The Town Council 
is considering an appropriation of $32,950 
for extensions to the municipal electric 
System. 

PORT ARTHUR, ONT.—The erection of 
a second transmission line from Cameron 
Falls to Port Arthur and the installation 
of an additional generating unit is under 
consideration by the Hydro-Electric Power 
Commission. 

QUEBEC, QUE.—Plans have been sub- 
mitted to the Provincial Cabinet by the 
Running Streams Commission for the con- 
struction of a dam on the Metis River in 
Matan County, to cost about $200.000. The 
Compagnie du Bas St. Laurent is interested 
in the project. 

QUEBEC, QUE. 





The Lower St. Law- 





rence Power Company has petitioned the 
Public Service Commission for permission 


to erect electric transmission lines in 


Rimouski and Matane Counties. 

QUEBEC, QUE.—The Quebec Provincial 
Government has awarded the Des Quinze 
power lease to W. Alexander Fasken, To- 
ronte, a director of the Northern Ontario 
Light & Power Company, Ltd., Cobalt, 
Ontario, at an annual rental of $80,100. 
The: Des Quinze power project consists of 
fifteen rapids near the head of Lake Temi-, 
a and is capable, it is said, of devel- 
eping 60,000 hp. 
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Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued April 17, 1923) 

1,452,267. CONNECTING DEVICE FoR ELFc- 
TrRIic CircuITs; 8S. M. Esler, Chicago, I11. 
App. filed Aug. 7, 1919. Two-way adaptor 
for lamp sockets. 

1,452,269. TELEPHONE-EXCHANGE SYSTEM; 
Cc. L. Goodrum, New York, N. Y. App. 


filed April 17, 1920. Machine-switching 
selecting means. 

1,452,277. TELEPHONE SUBSTATION SET: 
K. S. Johnson, Jersey City, N. J. App. 


filed Oct. 8, 1917. Arranging elements of 
local battery set for maximum efficiency. 

1,452,281. METALLIZING ARTICLES; Q. 
Marino, Hampstead, London, England. 
App. filed Sept. 10, 1921. Electrodeposit- 
ing metallic coating on article. 

1,452,304. COLLAPSIBLE ELEcTRIC HEATER; 
E. J. McCormack, San Francisco, Cal. 
App. filed July 13, 1921. Of reflector type. 

1,452,311. HEATING DEVIcE For LiQuips: 
C. E. Parkhurst, Somerville, Mass. App. 
filed March 11, 1922. Automatic tem- 
perature control. 

1,452,321. Apapter. LL. Stendahl, Fairfield, 
Conn. App. filed March 31, 1922. For 
use in lamp sockets 

1,452,323. ToLu TRUNKING CIRCUITS FOR 
MACHINE-SWITCHING TELEPHONE  Sys- 
TEMS; R L. Stokely, Floral Park, N. Y. 
App. filed March 1, 1921. Method of col- 
lecting and returning coins to subscribers. 


1,452,327. Power-TRANSMISSION ARRANGE- 
MENT; M. E. Thompson, Ridgway, Pa. 


App. filed Dec. 20, 1919. Magnetic coup- 
ling for engine and motor drive in sub- 
marines. 

1,452,334. TELEPHONE hs es 
Baisley, North Edgecomb, Me. App. filed 
May 11, 1922. Watchcase type. 

1,452,339. ELecTrRICAL DISCHARGE DEVICE; 
R. A. Heising, East Orange, N. J. App. 
filed May 28, 1918. Tubes of audion type 
which function as generators. 

1,452,399. RapIo VARIABLE RuHBostaTtT; H. 
W. Tompkins, Greensburg, Pa. App. filed 
Aug. 2, 1922. 

1,452,472. CoNTROLLER FoR Moors; C. W. 
Plehaty, White Plains, N. Y. App. filed 
Jan. 25, 1922. Manually operated start- 
ing box. 

1,452,484. Merriop or GuNFIRE CONTROL 
FOR BATTLESHIPS; EF. A. Sperry, Brooklyn, 
N. Y. App. filed Sept. 30, 1916. Gyro- 
scopic apparatus. 


RECEIVER; C 


(Issued April 24, 1923) 

15,584 (reissue). DIRECTION SIGNAL FOR 
AUTOMOBILES; W. W. Lincoln, Washing- 
ton, D. C. App. filed Oct. 7, 1920. 

1,452,500. BurRGLAR-ALARM APPARATUS; B. 
Galerman, Philadelphia, Pa. App. filed 
Oct. 15, 1918. 

1,452,511, 1.452.512 and 1,452,513. Enrc- 
Tric RIVET HEATER; W. S. Johnson and 


J. W. Sheffer, Berwick, Pa. App. filed 
Aug. 17, 1920. Transformer for heating 
rivets and hood for protecting heater 


against clements., 
1,452,527. ‘TRANSMITTING APPARATUS FOR 
EvectTric TELEGRAPHS; L. M. Potts, Balti- 


more, Md. App. filed Dee. 14, 1915. 

Motor-driven telegraph transmitter. 
1,452,528. Brake; J. M. Rohlfing, Plain- 

field, N. J. App. filed April 15, 1922. 


Electrically operated motor brake. 

1,452,550. CrircuIT INTERRUPTER; O. H. 
Eschholz, Wilkinsburg, Pa. App. filed 
Aug. 18, 1921. Water resistance inserted 
to reduce current, 

1,452,573. ELECTRODEPOSITION OF 
D. Simpkins, Brooklyn, N. Y. App. file« 
Feb. 10, 1922. Electrolytic bath contain- 
ing tin-salt solution, beta-naphthol and a 
colloid. 


Is >) 26 


1,452,574. CrircuIT INTERRUPTER; J. Sle- 
pian, Wilkinsburg, Pa. App. filed June 
29, 1918. Resistance inserted to reduce 


current, 


1 452,587. REGULATING AND CrRcUIT-CON- 
TROLLING APPARATUS; E. J. Blake, Buf- 
falo, N. Y. App. filed Oct. 14, 1920. For 


storage battery-generator lighting equip- 
ment. 
1,452,589. 
ing. 
1922. 
gas. 
1,452,590 and 1,452,591. 
URING INSTRUMENT; I. W. Brogger, New- 
.ark, N. J. App. filed April 26, 1919. Am- 
meter of solenoid type. 
1,452,610. ELECTRICAL CONDENSER; M. 
Klosner, New York, N. . App. filed 
Sept. 2, 1920. Variable plate condenser. 


_ELECTROLYTIC CELL; D. A. Brad- 
Chicago, IIl. App. filed Sept. 23, 
For making hydrogen and oxygen 
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1,452,615. Wuirrk-ASSEMBLING WACHINE: 
A. Pigeon, Akron, Ohio, App. filed May 
8, 1920. Machine cuts and assembles 
wires for various circuits in automobile. 

1,452,651. Target FINDER FOR FIREARMS: 
C. H. Norrlin, New York, N. Y. App 
filed Oct. 15, 1921. Flashlight attached 
to barrel. 

1,452,666. Drvice FOR THE COOLING of 
ELEcTRIC APPARATUS BY THE CIRCULATION 
oF LiquID THROUGH THE CoNDUCTORsS: 
P. G. M. Toulon, Paris, France. App. 
filed May 2, 1922. Fluid-cooled secondary 
winding of a transformer so combined 
with fluid-cooled anodes of vapor recti- 
fier that cooling of both is effected simul- 
taneously. 


1,452,678. APPARATUS FOR REMOVING THE 
DIVISION PLATES FROM ICE-CREAM Rz- 
CEPTACLES; H. Dilas, Bay City, Mich 


App. filed Jan. 12, 
electrically. 
1,452,681. Auto SignaL; M. Fujimoto and 
T. Okawa, Portland, Ore. App. filed May 
21,1920. Rear-direction signal apparatus, 


1922. Plates heated 


1,452,688. VOLTAGE-CONTROLLING DEVICE 
FOR DYNAMOS; G. C. Hubble, Bonners 
Ferry, Idaho. App. filed Dec. 2, 1921 
Automatic or manual control of field 
current. 

1,452,737. SIGNALING Device; F. M. Hill, 


Chicaga, Ill. App. filed Oct. 1, 1917. For 
railway crossings. 

1,452,752. PANELBOARD CONSTRUCTION; E 
A. Olley, Syracuse, N. Y. App. filed 
June 13, 1918. Circuit-carrying parts as- 
sembled as unit before attaching to 
panelboard base. 


1,452,762 ELECTRIC SEAM-WELDING Ma- 
CHINE; E. Schroder, Berlin, Germany. 


App. filed March 15, 1920. 
longitudinal seams of tubes. 

1,452,781. WELDING Rop; F. M. Becket, 
Niagara Falls, N. Y. App. filed June 28, 
1921. Iron alloy containing carbon, man- 
ganese and silicon. 

1,452,806. SToRAGE-BATTERY VENT; N. M. 
Hopkins, New York, N. Y. App. filed 
May 31, 1921. Prevents leakage of elec- 
trolyte. 

1,452,813. METHOD OF DECOMPOSING MIXED 
Sat? So.LuTiIons; H. Pauling, Berlin- 
Grunewald, Germany. App. filed Aug. 3, 
1921. By electrolysis. 

1,452,814. INCLOSED-SWITCH CONSTRUCTION ; 
Cc. F. Platt, Bridgeport, Conn. App. filed 
June 27, 1922. To facilitate installation 
and replacement of fuse plugs without 
opening box. 

1,452,827. TELEPHONE DEVICE; L. de Forest, 
New York, N. Y. App. filed Nov. 22 
1919. Combined loud speaker and table 
lamp in which shade acts as diaphragm. 

1,452,849. WHIRELESS TRANSMITTING StTa- 
TION; H. J. Round, London, England 
App. filed Dec. 13, 1921. Sending differ 
ent wave lengths simultaneously. 

1,452,850. TELEPHONE APPARATUS ; Ll 
Schmidt, Brooklyn, N. Y. App. filed June 
26, 1922. Loud-speaking receiver for 
wireless telephone. 

1,452,851. HeaD RECEIVER FOR TELEPHONES: 
L. Schmidt. Brooklyn, N. Y. App. filed 
Sept. 30, 1922. Head band for two re- 
eceivers. 

1,452,857. SysTeEM OF VOLTAGE CONTROL ; 
L. S. Uphoff, U. S. Army. App. filed 
June 26, 1919. For use with X-ray ma- 
chines. 

1,452,877. 
Hulse, Newark, N. J. 
1918. Railway-car 
lighting equipment. 

1,452,903. STATION SELECTOR; O. K. Bak- 
ken, Northwood, N. D. App. filed Jan 
30, 1920. Selective ringing device for 
party-line exchanges. 


For welding 


SYSTEM OF DISTRIBUTION; G. E 
App. filed Dec. 9, 
battery-generator 


1,452,925. WIRELESS-TELEGRAPH CALLING 
DEVICE; W. H. Nottage and T. D. Par- 
kin, Chelmsford, England. App. filed 


Dec, 18, 1920. Impulses transmitted at 
regular intervals and received by balance- 
wheel relay. 

1,452,927. GATHERING REEL; G. W. Packer, 
Chicago, Ill. App. filed July 30, 1929. 
Adapted to mining locomotives. 

1,452,933. SELECTIVE AMPLIFYING APPARA- 
tus; M. I. Pupin, Norfolk, Conn.  App- 
filed Oct. 10, 1918. Selective multi-step 
vacuum-tube amplifier. : 

1,452,934. Zinc SMELTING Furnace; 2B 
Raeder, Kykkelsrud, Askim Station, Nor- 
way. App. filed Feb. 5, 1920. Prelimi- 
nary drying and heating before feeding 
reduction chamber. 

1,452,936. METHOD OF AND APPARATUS FOR 
WELDING: F. J. Schuman, Cleveland 
Heights, Ohio. App. filed March 31, 1920. 
For repairing steel and iron castings. 

1,452,939. Cor; C. Sparks, Oak Park, and 
W. G. Shull, Chicago, Ill. App. filed Jan. 


9, 1920. Repeating coils for telephone 
apparatus, 
1,452,942. CHAIN-LINK WELDING; EB. Thom- 


son, Swampscott, Mass. App. filed March 
16, 1921. Done by machine, 

1,454,954. Pack FoR ELECTRICAL HEATING 
ELEMENTS; W. A. Braun, Dover, Ohio. 
App. filed April 18, 1922. For embedding 
and insulating resistance wires and irons. 
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